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INTRODUCTION 


This publication represents the NASA Research and Technology program for FY 1978. It 
is a compilation of the '’Summary" portions of each of the RTOPs (Research and Technology 
Objectives and Plans) used for management review and control of research currently in 
progress throughout NASA The RTOP Summary is designed to facilitate communication 
and coordination among concerned technical personnel in government, m industry, and in 
universities We believe also that this publication can help to expedite the technology 
transfer process. 

The RTOP Summary is arranged in five sections The first section contains citations and 
abstracts of the RTOPs. Following this section are four indexes Subject. Technical 
Monitor. Responsible NASA Organisation, and RTOP Number. 

The Subject Index is an alphabetical listing of the, main subject headings by which the 
RTOPs have been identified 

The Technical Monitor Index is an alphabetical listing of the names of individuals responsible 
for the RTOP 

The Responsible NASA Organization Index is an alphabetical listing of the NASA 
organizations which developed the RTOPs contained in the Journal 

The RTOP Number Index provides a cross-index from the RTOP number assigned by the 
NASA responsible organization to the corresponding accession number assigned 
sequentially to the RTOPs in RTOP Summary 

As indicated above, responsible technical monitors are listed on the RTOP summaries 
Although personal exchanges of a professional nature are encouraged, your consideration 
IS requested in avoiding excessive contact which might be disruptive to ongoing research 
and development 

Any comments or suggestions you may have to help us evaluate or improve the effectiveness 
of the RTOP Summary would be appreciated. These should be forwarded to. 


National Aeronautics and Space Administration 
Office of Aeronautics and Space Technology 
Washington, D.C 20546 

Attn; Edna F Templeton 

Resources and Management Systems Division (RMP) 



Acting Associate Administrator for 
Aeronautics and Space Technology 
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TYPICAL CITATION AND TECHNICAL SUMMARY 


RTOP ACCESStON NUMBER' 


RESPONSIBLE NASA 
ORGANIZATION 


TITLE 

TECHNICAL MONITOR 


W7S-7000« BOS-01 -31 

Ames Research Center, Moffett Field. Calif. 

FIRE RESISTANT MATERIALS 

J A Parker 415-965-5225 

(505-08-21, 510-56-011-- 

Fire resistant polymers and composites will be developed 
for enhancing surivability in comnaercial and military aircraft New 
and improved high temperature polymers will be synthesized 
and fabricated into suitable composites, coatings, films, adhesives 
and transparencies These polymers will be based on the premise 
of low smoke evolution, low fammability. low toxicity, high oxygen 
index and thermal resistance to a variety of environments Typical 
polymers will include the polycarbonates, bismaleimides. phospho- 
rylated epoxies and polyphosphazenes Materials and material 
systems as well as the base polymer will be characterized as to 
specific property as related to specific use. These properties will 
include physical strength, thermal and toxic products of combus- 
tion or pyrolysis 


CURRENT RTOP NUMBER 
TELEPHONE NUMBER 

RELATEP RTOPS 


TECHNICAL SUMMARY 
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I^ESEARCH AND TECHNOLOGY 
©BJECTIVES AND [pLANS 


a summary fiscal year 1978 


OFFICE OF AERONAUTICS AND 
SPACE TECHNOLOGY 

Aeronautics Research and Technology 
Base 

W78-70001 505-01-12 

Lewis Research Center, Cleveland. Ohio 
ADVANCED PROPULSION MATERIALS 
H B Probst 216-433-4000 
(510-53-01, 506-16-12) 

The objective of this RTOP is to provide improved materials 
(metallic and nonmetallic) and processes for use in advanced 
air-breathing propulsion systems, particularly for aeronautical 
applications Materials are sought that offer improvements not 
only m technical performance but also in -economy in terms of 
total life cycle costs. The classes of materials being investigated 
include directfonally solidified eutectics, dispersion strengthened 
alloys, fiber reinforced superalloys, protective coatings, and 
ceramics Basic research, both in-house and by university grants, 
relevant to the high temperature behavior of engine materials is 
conducted Results of this basic effort then supply guidance for 
the more applications oriented program conducted in-house and 
by industrial contract Material improvements are Judged by 
mechanical and physical properties as well as quantitative 
evaluations of microstructural features and performance in 
simulated-engine environments Ultimately, highly promising 
materials and processes that result from this program become 
candidates for the MATE program to accomplish scale-up and 
full scale engine testing Emphasis is on advanced materials for 
aircraft gas turbine blades, vanes, disks, and seals Specific 
phenomena encountered in the gas turbine are also studied, 
eg , oxidation, hot corrosion, creep, and fatigue 

W78-70002 505-01-21 

Ames Research Center. Moffett Field. Calif. 

FATIGUE DAMAGE IN STEELS AND COMPOSITES 

H. G Nelson 415-965-6137 

(778-11-02) 

Experimental and. analytical research will be continued to 
better understand the fracture behavior of metallic and composite 
structures in order to permit more efficient and reliable use of 
these materials in aircraft design In metallic materials the 
emphasis will be placed on the development of an understanding 
of the mechanism of hydrogen degradation of low-strength ferritic 
alloys and austenitic alloys where degradation appears to result 
from hydrogen-dislocation interactions affecting deformation 
character at free surfaces or at a crack trp Experiments will be 
conducted in order to establish the kinetic steps and absolute 
rate parameters associated with hydrogen chemisorption This 
knowledge will be applied to the observed fracture behavior (crack 
growth) in ferritic and austenitic steels In composite materials 
the emphasis will be placed on theoretical and experimental 


studies directed toward the development of a damage growth 
law which will describe fatigue damage mechanisms in composite 
materials. This growth law will be used to help establish 
accelerated test programs which will enable the prediction of 
service durability of composite materials 

W78-70003 505-01-22 

Lewis Research Center, Cleveland. Ohio 

FATIGUE. LIFE PREDICTION METHODS AND FATIGUE 
CONTROL 

M H Hirschberg 216-433-4000 

The major objective is to obtain a better understanding of 
the failure mechanisms that are involved in the application of 
conventional as well as composite materials to aeronautical 
propulsion systems, so that presently available and advanced 
materials can be used more efficiently. A second major objective 
IS to develop methods for predicting the life of specimens, as 
well as propulsion system components when they are subjected 
to constant temperature and monotonic loads, or to complex 
patterns of temperatures and cyclic loads as a function of time 
To achieve these objectives, research is underway to extend 
existing life prediction techniques and analyses, to develop new 
methods for determining the stress and strain distributions in 
the vicinity of discontinuities such as flaws or cracks, as well as 
to understand the effect of these discontinuities on material 
behavior when subjected to various environmental conditions. In 
addition, microstructure as determined by composition and 
processing is being studied as an influence on the fracture 
properties of high strength alloys Various approaches are also 
being examined for predicting the time to initiation of the first 
detectable cracks resulting from mechanical and thermal fatigue 
Standard test methods are being developed to properly char- 
acterize the fatigue and fracture behavior of' materials and to 
provide economical methods for alloy product quality control 

W78-70004 505-01-31 

Ames Research Center. Moffett Field. Calif 
FIRE RESISTANT MATERIALS 
J A Parker 415-965-5225 
(505-08-21: 510-56-01) 

Fire resistant polymers and composites will be developed 
for enhancing sunvability in commercial and military aircraft New 
and improved high temperature polymers will be synthesized 
and fabricated into suitable composites, coatings, films, adhesives 
and transparencies These polymers will be based on the premise 
of tow smoke evolution, low flammability, low toxicity, high oxygen 
index and.therma! resistance to a variety of environments Typical, 
polymers will include the polycarbonates, bismaleimides, phospho- 
rylated epoxies and polyphosphazenes. Materials and material 
systems as well as the base polymer will be characterized as to 
specihc property as related to specific use These properties will 
include-physical strength, thermal and toxic products of combus- 
tion or pyrolysis 

W78-70005 505-01-32 

Lewis Research Center. Cleveland, Ohio 
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OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 


COMPOSITES FOR PROPULSION COMPONENTS 

T T. Serafini 216-433-4000 
(743-03-22, 510-57-02. 505-02-12) 

The overall abjective of this research is to develop metal 
matrix and polymer matrix composite materials with improved 
properties and processirtg characteristics for use in fabricating 
various aeronautical propulsion structural components. Recent 
cost-benefit studies show that the use of fiber reinforced 
composites in turbofan engines can provide significantly improved 
performance resulting in reduced fuel consumption and operating 
costs Composites being considered include resin matrices 
reinforced with graphite, boron. Kevlar, and glass fiber, and 
aluminum matrices reinforced with boron and SiC fibers In the 
metal matrix work, emphasis is placed on tha development of 
fabrication processes and the improvement of Impact resistance. 
In the area of polymer matrix composites, emphasis is given to 
developing moisture resistant resins, processable high-temperature 
resins, low-cost fabrication methods and correlating non- 
destructive evaluation (NDE) measurements with mechanical 
properties Emphasis will also be placed on establishing the 
fundamental concepts necessary to provide quality assurance 
procedures and materials specifications for PMR polyimTde matrix 
composites 

W78-70006 505-01-33 

Langley Research Center, Langley Station, Va 
STRUCTURAL COMPOSITES AND ADHESIVES 
N. J Johnston 804-827-3041 

The objective is to develop new or improved lightweight 
polymeric composite and metallic materials that have longer 
lifetimes, greater reliability and improved-structural efficiency in 
aeronautical structures Research will be aimed at improvement 
of structural resins and adhesives through systematic variation 
in polymer molecular structure and development of new or 
improved lOining and fabncatron methods for both metallic and 
composite materials Research will also be directed at repair 
technology of composites including development of appropriate 
repair procedures and evaluation of their effectiveness Studies 
of interfacial reactions and .diffusion processes in advanced 
metal-matrix composites and structural alloys will also be made 
Emphasis will be on relating service environments such, as 
temperature and stress to corrosion behavior, and developing 
treatments which will substantially improve corrosion resistance 
An additional objective is to quantify and study, with the aim 
to alleviate, moisture effects on polymer matrix composites and 
adhesive joints These studies will help to identify new or advanced 
materials and processes for aeronautical structural applications 
and wili provide important data on the behavior, capabilities 
and limitation of such materials. 

W78-700O7 505-02-12 

Lewis Research Center, Cleveland, Ohio. 

ENGINE COMPOSITE STRUCTURES 
R H. Johns 216-433-4000 
(505-01-32, 510-57-02) 

The general objective of this program is to develop the 
structures technology required to permit the timely introduction 
of composite materials into advanced turbine engine components 
such as fan blades, engine frames, blade containment systems 
and other structural components which can benefit from the 
unique strength, weight, and cost characteristics of composite 
materials. The initial program emphasis is on fan blade and fan 
blade containment systems Engine frame and fan exit guide 
vane studies will also be undertaken Fan blade and fan exit 
guide .vane materials include graphite, boron. Kevlar, and glass 
fibers, and epoxy, polyimide and aluminum matrix materials Hybrid 
systems consisting of selected fiber combinations will be developed 
for improved impact resistance, and superhybnd systems 
incorporating titanium and boron-aluminum piys within the 
composite layups will be used' to obtain required local penetra- 
tion resistance and blade torsional rigidity Outer skin metallic 
layers will be incorporated as required for additional leading edge 
impact protection Both ballistic impact and whirling arm impact 
tests under realistic temperature and moisture conditions will be 
used to evaluate material and design selections and to assess 
the effects of environmental variables Fan blade containment 


concepts utilizing both metallic and composite materials will also 
be evaluated by ballistic and spin impact tests to determine the 
containment effectiveness for both metal and composite blades 
and provitfe for comparative assessment of metallic and composite 
containment systems. 

W78-700O8 505-02-13 

Langley Research Center, Langley Station. Va. 

ADVANCED AIRCRAFT STRUCTURES 
R A. Pride 804-827-2869 
(510-57-03. 505-01-33; 506-17-13) 

The objective is to develop the technology required for 
obtaining improved efficiency and reduced costs in aircraft 
structures by the application of advanced composite materials 
and composite design concepts to commercial aircraft and by 
the investigation of thermal/structural concepts for high-speed 
aircraft Research and development are being carried out to 
establish a technology base of advanced analytical methods for 
predicting the strength, stiffness, and stability of composite 
laminates, stiffened cover panels and shear webs An adequate 
test data base is being estaTilished for substantiation. Effects of 
flaws and damage on composite component strength are being 
investigated. Confidence is being built in the use of composite 
aircraft components through longtime flight service programs on 
both commercial and military transport aircraft and helicopters 
Outdoor environmental degradation of both materials coupons 
and structural components is being studied over ten-year 
exposure periods Design methodology for structures and thermal 
control systems for high-speed vehicles is being developed by 
both experimental and analytical efforts on airframe concepts 
which will withstand the rigors of extended and repeated use in 
a high-speed environment Research data obtained from both 
laboratory and wind tunnel experiments will serve to verify the 
design methods and provide guidance for future research 

W78-70009 505-02-14 

Hugh L Dryden Flight Research Center, Edwards, Calif 
HYPERSONIC AIRCRAFT STRUCTURES TECHNOLOGY 
J M Jenkins 805-258-3311 

The cbj'ective of this RTOP is to maintain a continuous line 
of research in the area of hot, radiating structures for hypersonic 
flight application Using the heating and loading capabilities of 
the Flight Loads Research Facihty (FLRF), heating and loading 
tests will be conducted on a laboratory test structure which 
represents a significant portion of a hot, radiating wing structure 
Test results will provide information on design parameters, high 
temperature instrumentation, load calibration criteria, and 
performance data on beaded and tubular panels. 

W7S-70010 505-02-21 

Ames Research Center. Moffett Field. Calif, 

LOADS, AEROELASTICITY AND STRUCTURAL DYNAM- 
ICS 

R. H. Petersen 415-965-6265 
(505-06-21: 505-06-31, 505-10-21) 

The objective of this RTOP is to develop the experimental 
and predictive techniques necessary to insure the successful 
development of advanced aeronautical, systems for predicting 
unsteady aerodynamic loads and -alleviating flutter, buffet and 
other undesirable aerodynamic phenomena This research is 
specifically concerned with the prediction of unsteady aerody- 
namics of wings and rotors in the transonic speed' range. To 
validate the prediction methods, an oscillatory apparatus is 
under development for testing two dimensional wings and rotor 
models in the Ames 11 -by 11 -foot transonic wind tunnel at 
Reynolds numbers to 12 x 1 million The wing models can be 
oscillated in any combination of pitch or heave, and a rotor 
section model can be programmed to simulate any periodic 
flapping and/or pitching motion of the blade Analytical and 
numerical supporting research on unsteady transonic flow, with 
and'without wind tunnel wall effects, will also be pursued 

W78-7001 1 505-02-23 

Langley Research Center. .Langley Station, Va 

LOADS, AEROELASTICITY, AND STRUCTURAL DYNAM- 
ICS 
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OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 


W H. Reed. Ill 804-827-2265 
(506-17-33, 743-01-03) 

The objective is to develop and validate improved methods 
for the analytical determination of loads, structural response, and 
structural stabihty of aerospace systems considering the dynamic 
and aeroelastics of the systems and structural interactions with 
flight control subsystems, and to use these methods In the 
development and evaluation of techniques for eliminating or 
minimizing flutter, buffet and other undesirable response 
phenomena, and for the enhancement of performance, ride 
quality, safety, and service life Research will be conducted to 
provide more accurate unsteady aerodynamic theories, particularly 
in the transonic range Advanced aeroelastic analysis methods 
will be evaluated and validated by both wind tunnel tests and 
flight tests using the DAST concept (Drones for Aerodynamic 
and Structural Testing) Emphasis will be on measurements of 
transonic aerodynamic loads, and flight validation of active control 
systems for load alleviation and flutter suppression Basic wind 
tunnel flutter studies will be used to gain a better understanding 
of the flutter characteristics of advanced aerodynamic configura- 
tions Analysis/synthesis methods will be developed for use in 
mterdisclpllnary design support of future aircraft with advanced 
features such as active controls, aeroelastically-tailored wings 
and empennage, and propulsive lift augmentation Methods will 
be developed and compared with experiment for predicting noise 
transmission through aircraft structures 

W78-70O12 505-02-24 

Hugh L Dryden Flight Research Center. Edwards, Calif 
FLIGHT LOADS AND AEROELASTICITY 
J M Jenkins 805-258-3311 

This RTOP has three primary purposes: (1) to study unsteady 
aerodynamic loads and flutter suppression at transonic speeds 
using an RPRV aircraft. (2) to evaluate the state of the art m 
prediction techniques of aerothermoelasticity, dynamic response, 
and structural mode control of the B-1 aircraft, and (3) to study 
airload measurement techniques on large,.f!exible aircraft 

W78-70013 605-02-33 

Langley Research Center, Langley Station, Va 
STRUCTURAL DESIGN METHODS 
H. G McComb 804-827-3121 
(506-17-23: 743-01-03) 

The objective is to provide improved methods for predicting 
the fatigue life and increasing damage tolerance of aircraft 
structures, for predicting and improving crashworthiness, and for 
advanced computer-aided analysis and design To accomplish 
this objective it will be necessary to (1 ) develop and demonstrate 
energy-absorbing concepts'for general aviation aircraft structures 
to provide significantly improved crashworthiness: (2) assess the 
crash response behavior of composite structures, (3) determine 
the energy absorption characteristics of composite components. 

(4) develop qualitative analytical modeling capability for design 
of composite structures for specific fatigue service loadings, and 

(5) assess impact of advanced computer hardware on analysis 
and design methods. 

W78-70014 505-03-11 

Ames Research Center, Moffett Field, Calif 

NOISE REDUCTION TECHNOLOGY FOR SHORT-HAUL 
AIRCRAFT 

C T Snyder 415-965-5567 
(505-10-41). 

The work described* in this RTOP will provide the technology 
for the reduction of noise of short-haul aircraft through wind 
tunnel measurements, large-scale data on the relative velocity 
effects on noise of modem turbofan and jet engines Several 
experiments on forward velocity effects on jet noise were 
conducted in the 40- by 80-foot wind tunnel. The data from 
these studies will be reduced and analyzed in some depth In 
addition, joint programs with RAE and ONERA will be conducted 
to prove and compare methods of jet noise measurements in 
wind tunnels Experiments will be. conducted with a JT-15D fan 
engine, modified to reduce core stator rotor interaction noise, 
and an analytical evaluation of the noise coupling of the wind 
tunnel turbulence with the fan rotor will be conducted to verify 


that the 40- by 80-foot wind tunnel can be used for fan noise 
measurements. 

W78-7001 5 505-03- 1 2 

Lewis Research Center, Cleveland, Ohio 
NOISE REDUCTION TECHNOLOGY 
C E Feller 216-433-4000 

The objectives of this RTOP are to provide data and a 
technology base for reducing aircraft propulsion-generated and 
associated noise with minimum weight, performance, and 
economic penalties and to develop techniques for accurate 
prediction of noise levels of operating and future aircraft The 
generation and propagation of noise from all engine sources, 
both internal and external, are addressed These include the 
turbomachinery (fan. compressor, turbine), core engine (combus- 
tor. internal surfaces) and the jet noise In addition, the jet/surface 
interaction noise sources are addressed (flaps, reverser). Acoustic 
suppression (duct treatment) is a major element of the work 
The work is distributed among basic research that provides 
knowledge of the fundamental principles and phenomena present 
in noise generation and propagation, applied research that explores 
concepts, and provides a data base, and demonstration of 
technology on full-scale engine systems In-house activities are 
balanced by a number of contractual programs Including university 
grants. In-house facilities include the Engine Fan and Jet Noise 
Facility (W-2) for model fan and jet experiments, several hot 
and cold flow jet rigs and two outdoor engine stands. capable 
of full-scale engine tests including thrust performance Forward 
velocity experiments are conducted in the 9x15 tow speed wind 
tunnel and a 24-inch diameter free jet 

W78-70O16 506-03-13 

Langley Research Center, Langley Station, Va. 

PROPULSION NOISE RESEARCH 
H. H Hubbard 804-827-3577 
(505-09-13: 505-10-43, 505-05-23) 

The objective of this research is to provide data and technology 
base for reducing aircraft propulsion generated noise with 
minimum weight, performance, and economic penalties, and to 
develop techniques for accurate prediction of ground noise 
levels of operating and future aircraft Both theoretical and 
experimental noise reduction and control studies are involved, 
and work will be accomplished in-house and by grants and 
contracts. Emphasis in the experimental portion of the program 
IS on laboratory and scale model experiments under closely 
controlled conditions with supplemental acoustic range and flight 
vehicle studies for validating theoretical methods and concepts 
Included are the fallowing specialty areas precision measure- 
ments and calculations of the sound fields inside ducts with 
airflow, with varying geometry and with and without acoustic 
liners, advanced acoustic materials technology, optimization 
methods for design of acoustic liners; forward motion effects 
on inlet noise and jet exhaust noise, Indentification and location 
of sound sources in flow fields, noise generation by viscous 
flow fields and flow-surface interactions, atmospheric propagation 
including refraction and scattering, prediction of propeller noise, 
design of quiet and efficient propellers for general aviation aircraft; 
development and validation of single event flyover noise exposures 
from general aviation and CTOL aircraft and helicopters: and 
development of advanced methods of noise measurement and 
analysis 

W78-70017 SOS-03-15 

Jet -Propulsion Lab, Calif Inst of Tech, Pasadena 
BASIC NOISE RESEARCH 
P F. Massier 213-354-3549 

The general objectives of this RTOP are: (1) to find methods 
of reducing jet noise by controlling the noise sources. (2) to 
determine how core flow disturbances increase the radiated noise 
From jets with the ultimate goal of developing efficient means 
of reducing Jet noise emission by reducing core flow disturbances, 

(3) to develop prediction models for evaluating forward flight 
effects on jet noise and on core noise based on experiments, 

(4) to develop and evaluate methods of reducing jet noise for 
aircraft in flight. (5) to determine the source of ‘jet crackle' and 
possible methods of reducing this source of noise, and (6) to 
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OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 


determinB the role of large scale coherent structures or jet noise 
production Experiments of supersonic, subsonic and coannular 
jets over a temperature range up to about 2000 F are conducted 
in an anechoic chamber, and at ambient temperature in a 
reverberant chamber Fluctuating quantities are measured with 
hot wire probes, crossed laser beams and microphones 
Shadowgraph and schlieren techniques are used for flow 
visualization High-speed schlieren movies are also obtained and 
synchronized with signals from instruments that are used to 
measure fluctuating quantities 

W78-70018 505-03-22 

Lewis Research Center, Cleveland, Ohio 
PROPULSION POLLUTION REDUCTION RESEARCH 
Donald A Petrash 216-433-4000 
(505-04-32, '51 1-55-02) 

The objective of the propgrams conducted under this RTOP 
IS to develop, evaluate and demonstrate combustor and general 
aviation intermittent combustion engine technology that will 
significantly reduce engine emission pollutants without adversely 
affecting efficiency, operating range, durability, and temperature 
distribution, and, that will meet future environmental standards 
Fundamental combustion studies will be conducted in flame-tube 
type facilities to gam a better understanding of pollutant formation 
which in turn will be used to develop analytic models of the 
fundamental combustion process and the factors affecting 
pollutant formation Investigations in combustor sector and 
full-scale facilities will be aimed at providing the technology 
base for the design of advanced combustor concepts to meet 
1981 and future aircraft emission standards Studies to evaluate 
and verify the adaptation of this emission reduction technology 
to modern aircraft engines will be undertaken in sector and 
full-scale facilities and in engine tests Programs will be conducted 
to establish current emission levels to determine the emission 
reduction potential of minor (near-term) engine modifications, 
and to develop the technology required for longer-term solu- 
tions for reducing pollution from aircraft piston engines 

W78-70019 505-03-23 

Langley Research Center, Langley Station, Va 
BASIC COMBUSTION AND POLLUTION RESEARCH 
C J Jachimowski 804-827-2065 

The objectives of this research are the following (1) to 
develop a chemicaTkinetic model that describes the combustion 
of a jet fuel and the formation of nitric oxide by the systematic 
study of the combustion mechanisms, reaction kinetics, and 
nitric-oxide formation kinetics for increasingly complex hydrocar- 
bon fuels, and (2) to experimentally investigate the effect of 
fuel structure and composition on the optical properties of 
flame-generated soot The facilities used in these studies include 
a chemical shock tube, ajet-stirred combustor, and a high-pressure 
burner. 

W78-70020 505-03-25 

Jet Propulsion Lab, Calif Inst of Tech , Pasadena 

GAS TURBINE ENGINE POLLUTION REDUCTION TECH- 
NOLOGY 

w, A Menard 213-354-5153 

Unconventional combustor design concepts for application 
to aircraft gas turbines are being evaluated for their potential 
for providing significantly reduced emissions of oxides of nitrogen 
while maintaining efficient combustion The central conceptual 
approach is to minimize ffO formation rates by reducing flame 
temperature with off-StoichiOmetnC burning Under continuing 
evaluation is the feasibility of implementing the H2 enrichment 
concept to provide for ultralean burning in the primary heat 
reEease zone of the combustor. Emphasis is placed on establishing 
an experimental burner configuration that demonstrates stable, 
high efficiency combustion with low pollutant emissions over a 
range of inlet air state conditions typical of contemporary, high 
performance turbine engines A new intermediate abjective for 
FY-78 IS to extend ongoing work, which uses mixtures of neat 
H2 and let fuel, to the .utilization of a H2 bearing ifuel gas' 
mixture such as can be produced from the partial oxidation or 
precombustion of jet fuel For this intermediate feasibility 
evaluation a simulated .product 'fuel gas is supplied from high 


pressure bottle storage to the JPL research burner There it is 
admixed with additional air and jet fuel and burned Combus- 
tion and pollutant emissions are characterized Providing that 
feasibility of using such a fuel gas is demonstrated, future efforts 
would emphasize incorporating a fuel rich precombustion stage 
in a two stage combustion system Rich burning of hydrocar- 
bons IS insufficiently understood to specify at this time even a 
conceptual design for a thermal reactor required for a precombus- 
tion stage Foundamentals of rich burning of fuels appropriate 
to current and future jet fuels will be investigated on a variety 
of laboratory burners A conceptual design of a thermal reactor 
IS the immediate objective of this portion of the work 

W78-70021 605-04-12 

Lewis Research Center, Cleveland, Ohio 
INLET AND NOZZLE RESEARCH 
D N Bowditch 216-433-4000 

Improved analytical and experimental design methodology 
for inlets and nozzles will be generated to achieve higher 
performance with increased propulsion system stability Computer 
analysis programs for predrctmg internal flows will be synthesized 
in-house and by contracts and grants These programs will make 
It possible to analyze viscous and inviscid flows in two and 
three dimensions Inlet and nozzle hardware will be tested to 
guide and verify the analysis and to conduct exploratory research 
in areas that are not presently amenable to analysis Also, 
benchmark testing will be done to define detailed flow phenomena 
Analysis will be used to design components for focused 
applications such as SCAR or military applications which will 
be tested m 10x10 SWT, 8x6 SWT, CE22 or PSL 

W78-70022 SOS-04-13 

Langley Research Center, Langley Station, Va 
PROPULSION SYSTEM [NTEGRATION 
J F Runckel 804-827-2676 

Studies of locations of the engine power plant in various 
positions on the' airframe will be conducted in order to achieve 
better integration with the airframe and to exploit any favorable 
interference effects which may enhance the wing lift and 
performance efficiency, reduce drag or permit vectoring of the 
exhaust to improve performance and control of the aircraft For 
the exhaust nozzle, investigations will be made to determine 
means of improving the internal and external performance of 
both uninstalled and installed nozzles and to explore the integration 
procedures for incorporating the exhaust system into the fuselage, 
wing or pods General experimental and theoretical research 
studies will be conducted to improve the understanding of the 
flow phenomena associated with inlet/boattail/jet and jet/wing/ 
airframe empennage interference Experimental research on axi 
and nonaxisym metric nozzles will be conducted for correlation 
with analytical results, and design procedures will be developed 
from this information 

W78-70O23 505-04-22 

Lewis Research Center, Cleveland, Ohio 

FAN, COMPRESSOR AND TURBINE TECHNOLOGY 

M J Hartmann 216-433-4000 

(511-51-02) 

Approaches to improve efficiency, operating range,, distortion 
tolerance, durability and reliability and to reduce weight, volume 
and cost of the wide variety of fans and compressors required 
for advanced propulsion systems will be investigated Analytical 
methods to improve accuracy of performance prediction to reduce 
the t-me, cost and risk of incorporating advanced fans and 
compressors into future engine development programs will be 
developed and compared to experimental data obtained in 
advanced single and multistage compressors The objective of 
the turbine program is the attainment of increased life and 
improved performance through improved design methods for both 
axial and radial flow turbines Both analytical and experimental 
studies of the basic behaviorof the mainstream fluid and boundary 
layers in the flow channels and in the cooling passages of turbine 
rotor blades, stator vanes, end walls, and rotor disks are being 
made Transient heat transfer studies and analyses of stress and 
deformation'of metals and ceramics are madei for cooled turbine 
parts to identify Critical areas and thereby improve life<prediction 
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techniques. The work is conducted through in-house, contract, 
and university grant efforts 

W78-70024 505-04-32 

Lewis Research Center, Cleveland, Ohio 

COMBUSTION AND AUGMENTATION SYSTEMS TECH- 
NOLOGY 

D. A Petrash 216-433-6860 
{505-03-32: 505-04-52, 511-55-02) 

This RTOP covers base technology for combustors and 
augmentors to achieve high performance, low emissions and 
good durability at operating conditions typical of advanced 
commercial and military gas turbine engines. A swirl-can 
combustor wilt be developed for use in the High Pressure Facility 
(HPF) both as a heat source for the turbine rig and also as a 
research combustor for studies of high pressure combustion A 
variety of new, staged combustor concepts will be investigated 

- in sector rigs at low pressure and in annular test facilities at 
120 psia. Developed versions of these combustors will be tested 
in HPF at 580 psia Combustion studies at high pressure will 
emphasize measurements of flame radiation, liner heat flux, NOX 

- pressure relationships, smoke-pressure relationships and 
combustor space rate Conventionally designed combustors will 
be tested at high pressure to obtain these data Advanced 
combustor performance improvements will be measured against 
this base-line In addition, small reverse flow combustors will 
be studied to improve fuel injection, liner cooling, durability and 
emissions Laser analysis of fuel sprays from advanced injectors 
will be conducted at ambient and high (400 psia) pressures. 
The low frequency instability of advanced military engine 
augmentors is being investigated. 

W78-70025 505-04-42 

Lewis Research Center. Cleveland, Ohio 
POWER TRANSFER RESEARCH 
W J. Anderson 216-433-4000 
(506-16-22, 511-54-02. 511-58-02) 

The objectives of this work are to advance the technology 
for bearings, shaft seals, gas path seals, gears, shafts, lubricants, 
lubrication systems and mechanical power transmissions to 
achieve improved performance, life, reliability, efficiency, and 
reduced weight in the high-temperature, high-pressure, and high 
speed environments of turbojet and turbo propeller engines, and 
mechanical power transmission systems Improved bearing, gear 
and seal and lubricants, bearing, gear and seal design theories 
and lubrication systems materials will be developed for the extreme 
conditions of advanced aircraft turbojet and turbo propeller engines 
and mechanical power transmission systems Analytical techniques 
for balancing, determining and controlling the dynamic behavior 
of shafts and rotors will be developed and corroborated 
experimentally to provide better design tools for high-speed 
turbomachinery, shafting and transmissions. 

W78-70026 50504-52 

Lewis Research Center, Cleveland, Ohio 

FUELS RESEARCH 

Donald A Petrash 216-433-6860 

(505-04-32, 505-03-32: 511-55-02) 

The potential properties of future aviation turbine fuels derived 
from nonpetroleum sources such as oil shale and coal will be 
determined by synthesis and characterization techniques The 
effects of these fuels, as well as petroleum-based fuels, synthesized 
to broader specifications than currently required on the perform- 
ance and durability of jet engine components and materials, will 
be determined Sufficient quantities' of these fuels must be 
procured and/or simulated by blending of petroleum-based fuels 
and will be used to conduct research tests required to evolve 
the technology that may be needed to use these fuels in current 
and future jet aircraft engines A joint program has been developed 
with the AFAPL and Lewis to implement an overall integrated 
effort to best utilize the technical capabilities of the AFAPL and 
Lewis to conduct the various activities necessary in conducting 
this program Cooperative efforts on contract funding and 
management, and in-house test activities are currently underway 
and will be used throughout the planned life of this program 
Overall coordination with other government agencies, such as 


the USN, ERDA, EPA, and with industry will also be maintained 
in order to provide proper direction and scope to the program 
as It develops and proceeds 

W78-7CW27 505-04-62 

Lewis Research Center, Cleveland, Ohio. 

PROPULSION INSTRUMENTATION RESEARCH 
N. C Wenger 216-433-4000 

Present efforts in propulsion research are often limited by 
the inability to make rapid and precise measurements of the 
parameters of interest. Rapid advances in propulsion technology 
have in many cases pushed conventional instrumentation 
techniques to their limits Further work on improving conventional 
instrumentation and measurement techniques will probably result 
in only incremental improvements The objective of this RTOP 
is to expand the instrumentation technology base and to explore 
new concepts that have the potential for significantly advancing 
present measurement capabilities. Partlculai emphasis will be 
placed on six critical areas that have been identified as serious 
impediments to full scale engine and component testing They 
are; (1) turbine blade temperature measurement; (2) gas 
temperature measurement: (3) gas flow measurement; (4) blade 
tip clearance measurement, (5) blade flutter measurement; and 
(6) rotary instrumentation systems New and improved measure- 
ment concepts and techniques in each of the six areas will be 
explored with each study culminating in an experimental 
demonstration of a prototype instrument-or system 

W78-70028 505-05-12 

Lewis Research Center. Cleveland. Ohio. 

PROPULSION CONTROLS RESEARCH 
D. I Dram 216-433-4000 

The objective is to improve the understanding of and prediction 
of propulsion system dynamic behavior so that the system can 
be controlled at maximum performance Furthermore, the control 
of the system must be able to accommodate sudden and 
unexpected disturbances safely and reliably. The approach is to 
apply the methods of dynamic analysis and simulation to establish 
the characteristics of airbreathing propulsion systems Control 
theories and concepts will be developed and applied to achieve 
improved performance and operation of the system Special control 
hardware, such as servos, instruments, and actuators will be 
developed as required Experiments with comporients and 
complete systems will be performed 'to validate the methods 
and concepts developed for improved propulsion system control. 

W78-70029 505-05-22 

Lewis Research Center, Cleveland, Ohio. 

ENGINE DYNAMICS AND PERFORMANCE RESEARCH 
RossG. Willoh 216-433-4000 

The objective of this program is to provide an improved 
technology base for future engine system development Experimen- 
tal and analytical efforts are undertaken to acquire understanding 
and to improve the technology base for the various technical 
disciplines associated with the detailed behavior, both dynamic 
and steady-state, of the complete engine system The objectives 
will be accomplished through research sub-programs on advanced 
subsonic and supersonic civil and military engines Particular 
emphasis will be placed on seeking understanding and solutions 
for the dynamic interaction problems encountered when engine 
components are combined to form an engine system. The 
sub-programs will include investigations in areas such as 
aeromechanical instability, the use of mixers to improve turbofan 
engine fuel consumption, fan and compressor performance, inlet 
distortion and the performance of various components The overall 
program is primarily concerned with significant technical areas 
where large discrepancies exist between theory and actual 
performance Engines currently in the program include J85-21, 
TF-30, F-100 and the TF-34 

W78-70030 505-05-32 

Lewis Research Center, Cleveland. Ohio. 

V/STOL PROPULSION RESEARCH 
Albert G. Powers 216-433-4000 

An efficient, lightweight, reliable lift/cruise propulsion system 
IS a critical requirement for the successful design of V/STOL 
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aircraft The technology base to provide the required system 
will be .developed in selected critical areas which are unique to 
the V/STOL concept Analytical and experimental analysis will 
be conducted in the aerodynamics of engine inlets and thrust 
deflectors 

W78-70031 505-05-43 

Langley Research Center, Langley Station, Va 
HYPERSONIC PROPULSION TECHNOLOGY 
R A Jones 804-827-2803 
(517-52-03) 

Program is aimed at the development of concepts for 
airframe-integrated, airbreathing propulsion systems to operate 
at speeds from Mach 3 to 10. Theoretical and experimental 
studies are conducted in fuel injection, subsonic and supersonic 
combustion, and 3-D turbulent reacting flows in ducts of complex 
geometry having lateral pressure gradients in order to advance 
prediction and design techniques Component investigations are 
conducted in-house with Langley facilities on inlets, which are 
applicable to several types of engines, and combustor and nozzle 
designs for modular scramjet engines Performance and design 
optimization tests are performed with complete but subscale, 
boiler-plate type engine models at Mach 7 conditions in the 
Langley Scramjet Facility Equipment received from Lewis 
Plumbrook is being installed in an existing Langley Propulsion 
Test Cell to provide a capability for test of complete, component 
integration models at Mach 4 The in-house program is augmented 
in several areas by R&D grants and contracts Design studies 
are conducted both in-house and under contract on flight- weight, 
fuel-cooled engine structures and systems This program is focused 
on providing the technology for lightweight, fixed geometry, 
airframe-integrated scramjet engine modules using a dual mode 
of H2 fuel injection to control mixing and combustion for a 
wide range of flight speeds This engine technology will also 
provide efficient propulsion for either cruise aircraft, accelerating 
and maneuvering aircraft, or with hydrocarbon fuel, high-speed 
highly maneuverable missiles 

W78-70032 505-05-52 

Lewis Research Center, Cleveland, Ohio 
ADVANCED ENGINE SYSTEM CONCEPTS 
R. J. Weber 216-433-4000 

Studies will be performed of engine cycles, complete 
propulsion systems, and integrated engine/airframe combinations 
applied to representative airplane missions. The object of the 
studies IS to determine desirable engine component and system 
design characteristics for future aircraft and to identify technology 
deficiencies and profitable areas for research The studies will 
explore the opportunities for satisfying environmental and natural 
resource constraints and their related impact on propulsion system 
selection and aircraft performance Supporting efforts will be 
included to develop new or improved techniques for estimating 
the cycle performance, weight, and other characteristics of 
advanced engine concepts. 

W78-70033 505-05-62 

Lewis Research Center, Cleveland, Ohio 

ADVANCED GENERAL AVIATION PROPULSION RE- 
SEARCH 

E A Willis 216-433-4000 
(505-03-22) 

The objectives are to (1] improve conventional spark-ignited 
engines; and (2) define the technology base for, and promote 
the development of, the most promising alternative engine(s) for 
general aviation use in the late 1980's The specific improvements 
and/or capabilities sought are multi-fuel; lower BSFC, weight, 
cast, and maintenance; and improved reliability— while still meeting 
the 1979 emission requirements Conventional spark-ignition 
engine improvements are being defined through improved 
analytical techniques and the use of advanced or new technology. 
Alternative engines are being defined through studies and 
experimental engine tests, supplemented by experimental 
investigations in key technology areas The specific work in this 
program is supported by contracts, grants, and Lewis in-house 
studies and experimental programs 


W78-70034 505-06-11 

Ames Research Center, Moffett Field, Calif 
ANALYTICAL FLUID DYNAMICS 
V. L Peterson 415-965-5265 
(505-15-31. 505-06-21) 

The specific objective is to develop the capability for 
calculating complete aerodynamic characteristics of given complex 
aircraft shapes such that new configurations, optimized for specific 
missions, can be designed to a degree that new concepts can 
be evaluated and screened with reduced testing, time, and cost 
Efficient codes will be developed to solve fluid dynamics problems 
on large serial, parallel, and vector processing computers for the 
complete spectrum of flight speeds, from low subsonic, transonic, 
to supersonic, and for steady and unsteady, inviscid and viscous 
flow over two- and three-dimensional configurations Fundamental 
experiments will be performed to verify these codes and to provide 
the necessary modeling of turbulence The Reynolds number 
domain will extend from the relatively low values existing in 
conventional wind tunnels up to the practical range for existing 
and future aircraft Preliminary design studies will be performed 
for the Numerical Aerodynamic Simulation Facility, which will 
have the capability for solving the equations of fluid dynamics 
at speeds two to three orders of magnitude faster than possible 
now with general purpose computers The proposed facility is 
to serve as an engineering tool for obtaining numerical simulations 
in ten minutes for time-averaged viscous flows over three- 
dtmensionai configurations at flight Reynolds numbers The 
preliminary design study for this facility will provide sufficient 
information to begin detailed logic and hardware design as well 
as to determine cost, performance, and reliability 

W78-70035 505-06-13 

Langley Research Center, Langley Station. Va 
COMPUTATIONAL AERODYNAMICS 
P J Bobbitt 804-827-2627 
(505-06-23. 505-06-53) 

The purpose of this research is to develop the capability for 
calculating complete aerodynamic characteristics of given complex 
aircraft shapes and for defining new aircraft shapes aerodynamical- 
ly optimized by numerical methods for various mission scenarios 
to a degree that preliminary aerodynamic concepts can be 
developed, evaluated and screened with reduced test time and 
cost Analytical and numerical procedures will be developed for 
the prediction of flow fields, pressure distributions, aerodynamic 
characteristics, skin friction and heat tra nsfer for inviscid. viscous 
and coupled inviscld-viscous flows with attached and separated 
boundary layers, detached lee side flows with vortex formation 
and other interactions Both linear and nonlinear, exact and 
approximate flow equations will be applied as appropriate. 
Mathematical techniques required typically depend on the 
problem, however, finite-element, finite-difference relaxetion. 
time-asymptotic, characteristics and integral methods are the most 
commonly used for solving nonlinear problems Linear problems 
will generally be solved by the distribution of vanous types of 
singularities whose strengths are determined by the solution of 
a matrix equation Several viscous and inviscid problems requinng 
large computer storage and/or time will be programmed for the 
STAR with particular emphasis on efficient explicit solution 
algorithms Research on inviscid-flow methods will concentrate 
on subsonic and transonic flows while viscous techniques will 
also involve supersonic flows. 

W78-70036 505-06-21 

Ames Research Center, Moffett Field, Calif 
TURBULENCE AND MODELLING 
Leonard Roberts 415-965-6116 
(505-06-41; 505-06-31; 505-06-51) 

The objective is to conduct analytical and experimental 
investigations into complex turbulent flow fields. Three specific 
tasks are considered (1) aerodynamics of turbulent flows 
interacting' with shock waves, highly curved bodies and general 
three dimensional surfaces, (2) the interaction of electromagnetic 
waves and complex turbulent flow fields, and (3) the reduction 
of aerodynamic noise on short-haul aircraft. In the study of 
interacting turbulent flow fields, the emphasis is placed on 
obtaining detailed, accurate experimental data that may be used 
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to mathematically model the turbulence structure for use in 
analytical prediction techniques. The electromagnetic wave/ 
turbulence interaction study consists of both theoretical and 
experimental efforts aimed at predicting the distortions of visibie 
and near infrared radiation, and includes the use of advanced 
aerodynamic instrumentation on a full-scale flight test to observe 
turbulence at actual flight conditions Special emphasis on airframe 
noise reduction is being placed on flap noise, since this high-lift 
device is paramount for short-field performance, and on bluff-body 
components such as landing gear struts and wheels. A parallel 
theoretical effort for the prediction of noise generated by flaps 
and landing-gear components. is also underway 

W78-70037 505-06-23 

Langley Research Center, Langley Station, Va. 

□RAG REDUCTION 
D M Bushnell 804-827-4546 
(505-06-13; 505-06-43, 505-06-53) 

This RTOP involves research to significantly improve our ability 
to predict and control the behavior of general turbulent shear 
flows including boundary layers, free shear layers and recirculating/ 
vortex flows It includes theoretical and experimental research is 
needed to (1) reduce turbulent skin friction drag. (2) identify 
sources of and minimize airframe noise, (3) control stream 
disturbances in supersonic/hypersonic tunnels, and (4) improve 
understanding of physics/structure of turbulent shear flows and 
turbulence modeling for computational fluid dynamics Drag 
reduction research investigates moving/compliant walls, fixed 
transverse and longitudinal surface waves particle and slot 
injection, primarily for eventual CTOL transport application 
Airframe aerodynamic noise effort determines acoustic characteris- 
tics of turbulent flows generated by components such as slats, 
landing gear, wheel wells and flaps, and investigates noise 
reduction methods for these flows and their interactions Free 
stream turbulence research develops laminar flow nozzles and 
noise shields to improve validity of wind tunnel measurements, 
especially for data where transition and flow separation are 
present. Detailed experiments, using hot wires and LV/Raman 
systems, provide data for development and validation of turbulence 
closure models in three-dimensional boundary layers, three 
dimensional free mixing and corner/ recirculating/vortex flows 

W78-70038 * 505-06-31 

Ames Research Center, Moffett Field, Calif. 

AIRFOIL AND WIND DEVELOPMENT 
Leonard Roberts 415-365-6265 
(505-02-21; 505-06-51) 

The objective of this RTOP is to develop analytical, numerical 
and experimental procedures to assist in the design of advanced 
airfoils and rotors A key element of this program consists of a 
research project into the unsteady aerodynamics of pitching and 
plunging airfoils m subsonic and transonic flows Research is 
underway on wind tunnel wall effects in unsteady flow, unsteady 
flow visualization and unsteady flow field measurements as well 
as conventional unsteady pressure measurements. Computer codes 
are under development for predicting steady and unsteady flows 
about airfoil sections and complete wings Coordinated theoretical 
and experimental studies will be made to develop methods for 
the analysis and optimization of multi-element airfoils and wings. 
Emphasis will be placed on configuration optimizations for 
maximum lift, improved multielement airfoil drag analysis, and 
the analysis of three dimensional flows over finite wings with 
high lift devices 

W78-70039 505-06-33 

Langley Research Center. Langley Station. Va 
ANALYSIS AND DESIGN 
P. K Pierpont 804-827-4517 

The Advanced Technology Airfoil -Research (ATAR) Program 
Is to provide analytical methods and computer codes coupled 
with experimental procedures and test facilities for the design 
and development of airfoils and airfoil systems in both steady 
and nOnsteady flows and to employ these tools to design, develop, 
and evaluate new airfoils, wing profiles, and blade sections to 
extend and demonstrate the technology needed for all types of 
aircraft These include both fixed- and rotary-wing aircraft and 


range from large commercial passenger and cargo transports 
and transonic military aircraft, then down in speed through 
business and recreational aircraft, and finally down in size to 
miniature remote piloted vehicles The program includes- (1) the 
application of both precise theoretical as well as rapid engineering 
analysis and optimal design methods to devise practical 
computational aerodynamic codes which can account for most 
aerodynamic phenomena. (2) the development of experimental 
test facilities and techniques which can provide high quality 
experimental data over the entire necessary range of aerodynamic 
parameters. (3) the establishment and demonstration of advanced 
airfoil design criteria for various aircraft types. (4) the application 
of the new airfoil design criteria for various aircraft types, and 
(5) the application of the new airfoil technology by focusing on 
supplying the needs of the user, the aircraft designer 

W78-70040 505-06-34 

Hugh L Dryden Flight Research Center, Edwardsi Calif 
AERODYNAMIC FLIGHT EXPERIMENTS 
T. G Ayers 805-258-3311 

The objective of this RTOP is to conduct a flight experiment 
to define the transition Reynolds number for a precision fabricated 
and instrumented ten-degree included angle cone previously tested 
in 22 major wind tunnels The correlation between boundary-layer 
transition Reynolds numbers in wind tunnels and frea-flight through 
the atmosphere has been a long-sought and elusive goal. Since 
laminar/turbulent transition is influenced by free-stream flow 
disturbances, quantitative information on this effect can have 
great value for improved scaling of Reynolds-number-sensitive 
data in wind tunnels to the flight case. Wind tunnel environmental 
discrepancies cannot be fully assessed without having for 
reference the interference-free values obtainable from flight 
research The ten-degree transition cone flight experiment will 
provide the flight reference data 

W78-70041 505-06-41 

Ames Research Center. Moffett Field, Calif. 

AERODYNAMIC TEST METHODS AND INSTRUMENTA- 
TION 

R H Petersen 415-965-5850 

The general objective of this research is to develop by FY-80, 
the technology for increased ground-based aerodynamic experi- 
mental research capability required to improve prediction of 
performance and flight characteristics of conceptual or new aircraft 
designs and the exploration of advanced aerodynamic concepts 
Tunnel wall constraints, flow quality and means for simulating 
higher Reynolds number flows will be investigated analytically 
and experimentally to improve the quality of test results To 
improve the state-of-the-art in non-intrusrve measurement 
capability, advanced laser velocimetric and holographic instrumen- 
tation systems will be developed to obtain fundamental fluid 
mechamo measurements such as mean velocities, turbulence 
intensities, and Reynolds stress components Infrared camera 
technology will be explored as a means of locating shockwaves 
and regions of separation on wind tunnel models 

W7S-70042 505-06-43 

Langley Research Center, Langley Station, Va 

TRANSONIC TEST TECHNIQUES AND INSTRUMENTA- 
TION 

E C Polhamus 804-827-3711 

The technical objective is to provide the technology for 
improved wind-tunnel test capability for experimental prediction 
of performance and flight characteristics of conceptual or new 
aircraft designs and basic aerodynamic research in the critical 
high subsonic and transonic speed regimes In house, contract 
and grant research, both analytical and experimental, will be 
utilized to (1) advance cryogenic wind-tunnel technology in the 
areas of test techniques, operating envelopes, and operating 
techniques to assure efficient and maximum utilization of the 
unique research capabilities. (2) provide the techniques for a 
quantitative-assessment of wall interference and for its minimiza- 
tion by combined data corrections and advanced wall test section 
designs, (3) develop the technology reeded for the design of 
superconducting magnetic suspension and balance systems, in 
the size range from 0 3 to 10 meter, for support interference 
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free testing including high angle of attack dynamics, (4) perform 
research required to assess and improve the flow quality in 
transonic wind tunnels and perform design analysis to assure 
sound design of CiYogenic tunnels, (5) develop design Criteria 
for models to be tested under high pressure and cryogenic 
conditions, and (B) develop instrumentation and measuring 
techniques for a -wide range of aerodynamic testing requirements 

W78-70043 505-06-51 

Ames Research Center, Moffett Field, Calif 
WING BODY AERODYNAMICS 
B H Petersen 415-965-5859 
(505-06-21: 505-06-61, 516-50-11) 

The objective of this research is to expand the aerodynamic 
technology base and provide a basic understanding of the 
aerodynamic flow fields about complete wing-body-tail configura- 
tions as well as individual components throughout the anticipated 
range of angle of attack and flight speeds To provide a structure 
for using various theoretical techniques and analyzing experimen- 
tal results, a research program entitled Comprehensive Aerody- 
namics Prediction for Aircraft (CAPAIR) is being developed This 
program integrates the input and output functions using graphical 
displays with a data base and executive system that permits a 
great deal of flexibility in assessing the available analytical tools 
and experimental data Integral to this is the development of 
advanced computational and experimental methods Primary 
among the theoretical methods is the development of a transonic 
wind-body tail code using the full potential equations, and the 
development of an advanced linear panel code applicable to 
both subsonic and supersonic flow In addition, methods will be 
developed to combine various analytical techniques to numerically 
optimize wing geometries accounting for viscous effects. To 
demonstrate the feasibility of integrating theoretical and experi- 
mental techniques to provide a more comprehensive prediction 
of aerodynamic characteristics, a fundamental integration program 
will be conducted 

W78-70044 50S-06-S3 

Langley Research Center. Langley Station. Va. 

ADVANCED FUGHT DYNAMICS RESEARCH 
E C Polhamus 804-827-3711 

The technical objective is to increase the aerodynamic 
technology base for design of wings, wing/bodies and generalized 
aircraft configurations through the generation and application of 
an expanded experimental data base and the development and 
evaluation of improved theoretical and empirical design and 
analysis methods The expansion of the experimental data base 
will be accomplished through parametric wind tunnel tests, guided 
by theoretical analysis, with emphasis on favorable interference 
of multiple lifting surfaces, interacting vortex flows and vortex 
lift optimization, investigation of elastically tailored swept forward 
wings, various types of nonplanar configurations, and application 
of variable geometry concepts The two dimensional body cross 
flow data base will also be expanded by extension to full scale 
Reynolds numberand high Mach number The improved theoretical 
capability will be accomplished by the development of aerodynamic 
design methods capable of defining configuration shapes required 
to optimize specified aerodynamic characteristics for either 
attached flow or vortex flow concepts and methods of predicting 
the complete surface aerodynamic load distribution, with 
particular emphasis on the critical aerodynamic and structural 
design conditions involving edge separation induced vortex flows, 
and aerotheory modules compatible with computer aided design 
methods such as PICASSO will be developed 

W78-70045 505-06-54 

Hugh L Dryden Flight Research Center, Edwards, Calif 
WING-BODY AERODYNAMICS 
T G Ayers 805-258-3311 

The objective of this RTOP is to provide a continuing research 
and development effort into the problems associated with the 
fundamental understanding of fluid and flight mechanics with 
special emphasis on the relationship to large-scale vehicles 
operating In a real world environment free of interference effects 
These efforts include experimental aerodynamic studies to improve 
our ability to predict the efficiency of vehicles moving through 


the atmosphere, and to define the effects of Reynolds number, 
surface condition, excrescences, and local and freestream flow 
conditions on lifting surfaces and complete configurations. Also 
included will be investigations in support of or verification of 
wind tunnel studies. Experimental research pertaining to laminar 
and turbulent boundary layer phenomena and on the separation 
characteristics of turbulent flow over afterbodies will also be 
conducted as will analytical studies appropriate to support the 
fluid mechanics disciplines. 

W78-70046 505-06-61 

Ames Research Center, Moffett Field, Calif 

FUGHT DYNAMICS 

R. H. Petersen 415-965-5861 

(505-06-51) 

The objective of this RTOP is to provide a basic understanding 
of the aerodynamic and flight dynamic characteristics of highly 
maneuverable aircraft through the development and utilization 
of improved wind tunnel measurement techniques, including both 
static and dynamic methods. Ultimately, through application of 
improved methods of testing and application of the test results 
including better simulations resulting from improved aerodynamic 
mathematical models, new criteria can be established for designing 
vehicles capable of performing controlled maneuvers over an 
expanded angle-of-attack envelope Investigations are in progress 
to evaluate various experimental methods for determining dynamic 
characteristics of aircraft, and experimental capabilities are being 
upgraded for testing at high angles of attack and high Reynolds 
numbers, both for static and dynamic characteristics Dynamic 
apparatus are being investigated or constructed to evaluate 
aerodynamic coefficients which are pertinent to all phases of 
high-maneuver flight from controlled motions to fully developed 
spins. 

W78-70O47 605-06-63 

Langley Research Center. Langley Station Va 
FLIGHT DYNAMICS 
J R Chambers 804-827-2184 

The broad objective Is to develop a better understanding of 
basic phenomena, improved analytical and experimental tech- 
niques, and new concepts related to dynamic and handling quality 
characteristics of aircraft in all flight regimes Specifically, the 
effort is directed at; (1) analytical techniques for extracting stability 
and control parameters from flight tests. (2) theoretical and 
experimental studies to determine stall/spin behavior, for 
establishing fundamental aerodynamic phenomena and for 
achieving spin resistance (3) approaches for analysis of hand- 
ling qualities for achieving specified aircraft response The approach 
includes static and dynamic wind-tunnel force tests, dynamic 
model flight tests, piloted simulator studies, and theoretical 
analyses 

W78--70O48 5Q5-Q6-64 

Hugh L Dryden Flight Research Center, Edwards, Calif 
FLIGHT DYNAMICS 
E E Kordes 805-258-3311 

The overall objective of this effort is to develop a better 
understanding of the basic phenomena, improved analytical and 
experimental techniques, and new concepts related to dynamics 
and handling quality characteristics of aircraft in all flight regimes 
Studies will be conducted to develop analytical techniques for 
determining stability and control derivatives from flight data and 
to develop new techniques for evaluating handling-qualities and 
for achieving desired aircraft responses Analytical studies, 
computer algorithm development and programming, and flight 
tests will be performed' both in-house and under contract and 
grants to meet these objectives, will be made Improved techniques 
for estimating the unknown parameters of the math model and 
for improving the identtfiability of the systems will be studied 
on flight test data The stochastic control based on the estimates 
will then be tested in flight to assess the improvement of the 
systems Also the range of command responses of augmented 
vehicles that optimizes pilot-vehicle performance for a specific 
mission or task within a mission will be investigated Emphasis 
will be on criteria for command response that is meaningful to 
systems designers. 
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W78-70049 505-07-11 

Ames Research Center, Moffett Field, Calif, 

APPU CATION OF GUIDANCE AND NAVIGATION THEORY 
TO OPERATIONS OF FUTURE SHORT-HAUL AIRCRAFT 

C T. Snyder 415-965-5450 

The objective of this research is to extend and apply modern 
guidance and navigation theory to optimize future short-haul 
aircraft operations in a high-density air traffic. environment Two 
major efforts support this objective The first is to develop 
methodology and onboard computer algorithms for rapidly 
synthesizing and Tying along lime constrained or 4D trajectories 
which minimize fuel use. direct operating costs, or noise 
Techniques from optimal control and estimation theory will be 
applied to develop automatic and computer-aided guidance logic 
to fly the aircraft along these trajectones in uncertain wind and 
temperature profiles. The most promising of the techniques 
obtained in the analyses will be incorporated in the design of a 
complete system to be evaluated in piloted simulations and flight 
tests onboard STOL. VTOL and rotorcraft vehicles The second 
major- effort is concerned with investigating, jointly with the FAA, 
4D guidance concepts to optimize capacity and aggregate fuel 
efficiency of the future air traffic control system The Ames Air 
Traffic Control Simulation Facility, along with several piloted 
simulators, will be used to evaluate such concepts in simulated 
short-haul air traffic 

W78-70050 - 505-07-13 

Langley Research Center, Langley Station, Va 

DIGITAL OPERATIONS TECHNOLOGY 

H. J. E Reid, Jr. 804-827-3551 

(512-52-03) 

•Development of advanced systems such as NAVSTAR/GPS. 
coupled.with the rapid advances in electronics and RF technology 
can have tremendous impact on future aircraft and ATC operations 
Work done under'this RTOP will, in conjunction with FAA and 
DOD, identify potential candidate concepts for such future systems, 
develop the technology required for, and perform, proof-of-concept 
experiments to develop the data base required, for future aircraft 
and ATC system planning The technology will also be developed 
for special applications such as multi-purpose radars for weather 
and turbulence detection and weather penetrating mapping 
functions Studies .will be performed to define user-class 
requirements for GPS equipment, and to 'develop low-cost 
technology for implementation of L-band spread-spectrum user 
equipment Experiments will be performed-to validate user-class 
capabilities, and to develop dual-fail-operatlonal redundancy 
techniques which will be required in future systems. Digital data 
link technology will be extended to use with the GPS system, 
and combined experiments run in conjunction with FAA 

W78-70051 505-07-18 

Wallops Station. Wallops Island. Va 
DIGITAL OPERATIONS FOR GENERAL AVIATION 
Loyd C Parker 804-824-3411 

The objective is to demonstrate systems feasibility of utilizing 
advanced low cost digital systems technology to provide (1) 
automatic voice airport advisory information at uncontrolled 
airports of weather conditions, active runway and existing 
hazardous conditions for VFR & IFR traffic. (2) automatic voice 
air traffic and mid-air collision advisories to traffic at uncontrolled 
airports using standard NAV-COM frequencies without transponder 
requirement, (3) a solid-state general aviation crash recorder 
having critical accident investigation parameters retained in 
non-volatile storage; and (4) an advanced general aviation pilot 
training system for single and twin engine aircraft which provides 
inflight simulation and evaluation of piloting procedures for private, 
commercial, multiengine and instrument training. Approach 
includes studies of systems concepts, systems definition, 
engineering model development, evaluation and demonstration 
of technology improvements achieved 

W78-70052 505-07-21 

Ames Research Center. Moffett Fteld, Calif 

COCKPIT AVIONICS; AUTOMATED V/STOL AVIONICS 

C T Snyder 415-965-5444 

(505-07-31) 


The objective of this program is to develop and assess 
mformation/display concepts for use with integrated flight 
controi/avionics systems for V/STOL aircraft. Display concept 
will be defined, developed, and assessed through in-house and 
contract studies to provide display information required with 
integrated flight control/avionics concepts developed under RTOP 
505-07-31 


W78-70053 505-07-23 

Langley Research Center, Langley Station, Va 
COCKPIT AVIONICS TECHNOLOGY 
J J Hatfield 804-827-3551 
(505-07-33, 513-52-03, 512-52-03) 

This effort is directed toward developing advanced technology, 
for aircraft control/ display interface and toward developing 
advanced sensing techniques for laboratory use The first area 
focuses on display media development such as plasma, electro- 
chromic and liquid crystal panels The application of 
microcircuit/microprocessor technology will be assessed and 
incorporated in these experimental designs as appropriate to 
determine the impact on processor load, characteristics and final 
media performance The second area Is directed to developing 
advanced sensing techniques for aeronautical research. Particular 
emphasis will be placed on non-intrusive gas flow field measure- 
ment for application to wind tunnel aerodynamics and fluid physios 
to eliminate measurement errors and interference effects. In 
addition new and improved ultrasonic non-destructive evaluation 
techniques are under development, these include engine wear 
monitors, stress measurement for threaded fasteners and analytical 
measurement techniques for composite materials 

W78-70064 505-07-31 

Ames Research Center, Moffett Field, Calif 

INTEGRATED CONTROL FOR STOL, VTOL AND ROTOR- 
CRAFT 

C T Snyder 416-965-5667 
(513-50-11) 

Advanced technology will be developed to provide effective 
integration of airframe, propulsion, and subsystem control functions 
to enhance the efficiency, economics, and safety of future short 
haul aircraft A study of digital full flight envelope autopilot (FFEAP) 
will be completed in flight on the Augmentor Wing Jet STOL 
Research Aircraft. This system uses corrective closed loop control 
sequences to follow and regulate air traffic control commands. 
Studies of integrated control will continue with the total automatic 
flight control system (TAFCOS) which adds to the FFEAP provision 
for inputs by the pilot, stability and control augmentation, and 
active controls This system will be first applied to helicopters, 
and then to all flight modes of tilt rotor aircraft Integrated control 
will require advanced concepts for design, integration, and 
verification of complex software A program will be initiated 
with the goal of transforming operational requirements into 
specifications for the total avionics system and of 'assessing 
cost/benefit/ configuration trade-offs in the application of 
integrated systems to short-haul aircraft University grants will 
be pursued to examine questions associated with exploiting 
functional redundancy to enhance the reliable operation' of flight 
systems 

W78-70055 505-07-34 

Hugh L Dryden- Flight Research Center. Edwards, Calif 
ANALYTICAL REDUNDANCY MANAGEMENT FOR FLIGHT 
CONTROL SYSTEMS 
C R. Jarvis 805-258-3311 
(512-51-04) 

The objective is to study and develop cost effective methods 
for implementing advanced, reliable flight control systems that 
will permit greater operational capability and increased perform- 
ance of future aircraft Initial emphasis will be toward developing 
an analytical redundancy management algorithm for sensor fault 
detection using software technrques to minimize hardware 
requirements in redundant fly-by-wire system applications The 
concept will be developed for and flight tested using the F-8 
DFBW research aircraft 
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W78-70O56 60S-08-14 

Hugh L Diyden Flight Research Center. Edwards, Calif. 

KNOWLEDGE OF HIGH ALTITUDE ATMOSPHERIC 
PROCESSES 

E. E Kordes 805-258-331 1 

The abjective of this work is to measure and mathematically 
model environmental and behavioral characteristics of the 
atmosphere required for improved understanding of supenor 
aircraft design and more efficient operations. Data from in- 
strumented aircraft flight tests will be used to update models of 
turbulence and provide basis for definition of atmospheric 
conditions m which turbulence, temperature transients, pressure 
altimetry problems and excessive wind shear occur Development 
and acquisition of sensors needed to measure atrnospheric 
phenomena are also included in this effort The math modeling 
and analysis of associated meteorological conditions will be studied 
both In-house and on contracts or grants Results of this work 
Will be applicable to aircraft system design and flight test activities 
and to flight operations, routing and scheduling 

W78-70057 505-08-18 

Wallops Station, Wallops Island. Va 

KNOWLEDGE OF ATMOSPHERE - ADVANCED MEASURE- 
MENT TECHNIQUES 

R E Carr 804-824-3411 

The objective is to develop advanced measuring techniques, 
to measure, and mathematically model varying atmospheric wind 
conditions associated with the air-sea interface, various surface 
roughness and low-level atmospheric turbulence. Data for model 
development are being collected from 0-250 feet at 50 foot 
intervals using 3 dimensional anemometers having wind response 
frequencies to 100 Hz Empirical statistics derived under various 
atmospheric conditions are being analyzed for correlation with 
existing theory and development of new theory and modeling 
parameters 

W78-70058 505-08-19 

Marshall Space Flight Center, Huntsville, Ala. 

KNOWLEDGE OF ATMOSPHERIC PROCESSES 
D W Camp 205-453-2087 

. The objectives are (1) to define, model, and simulate the 
wind and turbulence environments for aircraft accident investiga- 
tion: (2) the definition and investigation of severe environments 
relative to the identification of aircraft operating hazards. (3) 
the development of techniques and procedures whereby the 
knowledge of the natural environment can be better utilized for 
the safe operation of aeronauticaJ systems, and (4) research 
relative to the need for new and/or improved meteorological 
instrumentation for use in enhancing the safe operation of 
aeronautical systems To accomplish the objectives, the following 
four-prong approach is to be used (1J the development of 
models of atmospheric boundary layer flow properties: (2) the 
development of probabilistic models of turbulence and the 
conditions which lead to turbulence: (3) performing analytical 
and laboratory tasks relative to the life cycle of fog. and (4) the 
development and/or modification of meteorological instruments 
as needed to meet the requirements of the first three parts of 
the approach To accomplish the above objectives, the following 
tasks are to be performed (1) induced wind environments and 
the correlation of lateral and longitudinal gusts and their effect 
on aeronautical systems, (2) natural environment reconstruction 
for accident and operating hazard investigation: (3) definition. of 
free atmosphere perturbation, turbulence studies, and thunder- 
storm investigation: (4) fog modification model development (51 
development of new (or modification of) meteorological instrumen- 
tation needed for use relative to the safe operation of aeronautical 
systems; and (6) hypersonic vehicle design criteria 

W78-70059 505-08-21 

Ames Research Center, Moffett Field, Calif 
AVIATION SAFETY OPERATING PROBLEMS AND SURVIV- 
ABILITY MATERIALS, NTSB ASSISTANCE 

Leonard Roberts 415-965-5567 
(505-01-31, 510-56-01, 505-09-03, 505-08-01} 

The objective of this RTOP is to improve aviation safety by 
increasing the understanding of the causes of accidents, by 


developing materials and piloting techniques for avoiding 
accidents, and by increasing the probability of survival of accidents 
when they occur The approach to operations studies wilt include 
developing new techniques for sensing and displaying wind shear. 
Additionally, as part of a joint NASA/FAA program, simulator 
investigations will be conducted on the effectiveness of integrated 
head-up displays (KUD) on reducing hazards associated with 
wind shear and low visibility in the landing approach The fire 
hazards program pertains to the exploration of fire-hardened 
concepts for civil aircraft cabin materials systems such as 
lavatories, galleys, cargo compartments, and aircraft interior 
passenger compartments in order to enhance human survivability 
in aircraft in-flight, ramp, and post-crash fires The technology 
base for fire safe aircraft systems will be developed utilizing the 
outputs of the R&T programs on fire-resistant materials and fire 
control systems Laboratory and sub-scale tests will be conducted 
to assess the flammability, smoke and other properties of 
State-of-the-art and .advanced cabin materials which have a 
potential for increasing the fire-hardening of aircraft Post-accident 
analysis is a cooperative program with the National Transportation 
Safety Board, Bureau of Aviation Safety (NTSB -BAS) The 
genera] objectives are to develop improved data processing 
techniques for analyzing aircraft accident recordings In addition, 
the effects of solid fire extinguishments on engine nacelle fires 
will be assessed and the flammability characteristics of hydrau- 
lic fluids will be evaluated 

W78-70060 505-08-22 

Lewis Research Center. Qeveland. Ohio. 

AIRCRAFT PROPULSION SYSTEMS SAFETY TECHNOL- 
OGY 

J W. Gregoiy 216-433-4000 

The purpose of this research is to provide a broad base of 
safety oriented technology for identifying, defining and dealing 
with hazards associated with aeronautical propulsion systems, 
establish criteria for systems design and operating techniques 
leading to reduction in accidents, loss of life and injuries, and 
loss of equipment; support and perform research and technology 
activities that lead to solutions of problems impacting on aviation 
safety with particular emphasis on propulsion systems, and 
coordinate activity results with the FAA, NTSB, DOD, other 
interested government agencies and the aviation community 
Specific areas of current activities include rotor burst protection, 
general aviation engine tolerance to substitute fuels, aircraft fire 
technology, and measurement 6f ozone concentrations in aircraft 
interiors 

W78-70061 505-08-23 

Langley Research Center, Langley Station, Va 
AVIATION SAFETY TECHNOLOGY - FLIGHT SAFETY 
A W Hall 804-827-3274 

A technology base will be developed which can be used to 
reduce the number of aviation accident opportunities and to 
minimize the fatalities and damage resulting from accidents This 
will be accomplished by programs aimed at providing a data 
base for continued knowledge of the usage of various types of 
general aviation and transport aircraft relative to their original 
design criteria Research on equipment artd systems will be 
undertaken to improve the accuracy and reliability of oper- 
ational information relative to visibility and meteorological 
phenomena. Research will also be conducted to provide improved 
protection of the aircraft and its systems from hazards such as 
lightning, turbulence, and wind shear. 

W78-70062 505-08-25 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 

AVIATtON SAFETY TECHNOLOGY - APPLIED FLUID 
MECHANICS 

W E Bachman 213-354-4420 

The overall objective of this effort is directed toward improving 
aircraft safety The studies include those aspects of safety 
associated with ( 1 ) the reduction of fire hazard by modification 
of the fuel and by the development of anelytical methods for 
predicting thermochemical behavior of the. polymers in a fire 
environment, (2) the development of an enclosure fire modeling 
methodology for the prediction of aircraft fire characteristics and 
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the associated dynamic response of materials in an accidental 
fire environment, and (3) the marking of trailing vortices generated 
by large aircraft With emphasis placed on injection of nonpolluting 
aerosol into the vortex to identify its location. 

W78-70063 505-08-27 

Lyndon B Johnson Space Center, Houston Tex 
AVIATION SAFETY R&T - FIRE TECHNOLOGY 
R W Bricker 713-483-3166 

The effort defined in this RTOP consists of a continuation 
of fire resistant materials development work originally started in 
FY-75 and continued into FY-77 It also provides for the additional 
tasks of developing polyimide molding compounds, adhesive, 
potting, and edging compounds, flexible coated fabrics, thermal 
acoustical insulation, and fibers for textiles 

W78-70064 505-08-31 

Ames Research Center, Moffett Field, Calif. 

AIRCRAFT SYSTEMS OPERATIONAL SAFETY AND 
EFFICIENCY IMPROVEMENT 

S. R Riccitiello 415-965-5986 

The objective of this RTOP is to improve aircraft safety and 
efficiency through the use of advanced materials in aircraft tires 
This involves the evaluation of new tire formulations having wear 
characteristics superior to state-of-the-art tires The wear 
characteristics of the new formulated tires will be compared to 
the state-of-the-art formulations in actual flight testing by 
commercial airlines and compared to the limited flight test 
evaluation accomplished through the FAA. The evaluation sample 
for this test comprises a fifty (50) tire set. In addition to the 
tire tests being conducted by the airlines, tire tests will be 
conducted at the Langley Research Center to establish relationship 
between runway surface conditions and tire composition Another 
area to be investigated is that of tire tread and side wall flaws 
resulting from use and manufacturing procedures The method 
to be considered to determine flaws will be holography which 
Is nondestructive and could represent a possible quality control 
procedure for all tires used on aircraft 

W78-70065 505-08-33 

Langley Research Center, Langley Station, Va 

AIRCRAFT LANDING SYSTEMS EFFICIENCY IMPROVE- 
MENTS 

J L McCarty 804-827-2796 

The specific objective is to examine new concepts and 
techniques in aircraft systems in order to determine their potential 
to reduce both operational complexities and costs with a view 
toward use of the improved systems by air carriers Aircraft 
operations on prepared runways under adverse weather conditions 
and on certain unprepared surfaces present requirements of 
braking and steering systems, tires, and the runway that are 
vital to aircraft safety and passenger comfort The obj'ectives of 
programs covered by this RTOP are: (1) to improve the 

performance of braking systems, (2) to improve the wet 
performance and lifetime of pneumatic tires. (3) to develop new 
landing gear systems that would permit operations on unprepared 
fields, including water, and permit continuous use of prime runways 
for all-weather operations, (4) to evaluate tire 'cornering behavior 
with and without braking such that high-speed turnoffs can be 
designed to increase the fow of traffic at congested airports, 
and (5) to relate the character of the runway surface to aircraft 
braking and steering performance. Research to meet these 
objectives will employ full-scale aircraft, landing gear systems 
and subsystems, and scaled pneumatic tires The test facilities 
will consist of the Landing Loads Track, airport runways, including 
the landing research runway at Wallops Flight Center, ground 
test vehicles, flight-type aircraft simulators, and various laboratory 
equipment. 

W78-70066 505-09-11 

Ames Research Center, Moffett Field. Calif. 

ACCEPTANCE OF AIRCRAFT OPERATIONS - TECHNOLOGY 

ASSESSMENT 

H P Klein a1 5-965-5094 

The objective of this program is to develop an understanding 
of the social and psychological effects of large scale technological 


innovations, as exemplified by air transportation systems, and to 
attempt to model such effects so as to impact the design of 
these systems Studies of both the short and long term social 
impacts (including psychological, political, environmental, and 
economic) of air transportation as an element of the total 
transportation system will be continued Field studies of existing 
systems such as the Dallas-Fort Worth Regional Airport and 
other regional airports will be conducted as needed to meet the 
obj'ective. Supporting work developing theory and methodology 
for assessing community acceptance of aircraft operations and 
social and psychological impact of related technologies will be 
conducted 


W78-70067 505-09-13 

Langley Research Center, Langley Station, Va 
HUMAN RESPONSE TO NOISE 
D G Stephens 804-827-3561 

The obj'ective of this research is to define and quantify 
stimulus, environmental, and human factors responsible for 
affecting individual and community response to aircraft noise 
and operations Research studies will include laboratory tests to 
subjectively evaluate the properties of aircraft-generated noise 
that are responsible for causing individual annoyance and field 
surveys to study the broader problems of community acceptability 
including psychological and sociological factors. The laboratory 
program is aimed at developing criteria for evaluating the noise 
from single aircraft events as well as evaluating the response to 
longer term multiple aircraft exposures Subj'ects will experience 
the recorded noise of aircraft or the synthesized noise of future 
systems under simulated indoor and/or outdoor conditions Various 
psychophysical measures such as annoyance and speech 
interference will be used by the subjects to judge or rate the 
noise. The resulting single event dose-response relationships will 
be directly applicable to the engineering assessment of source 
noise modifications and to aircraft certification procedures whereas 
the multi-event results will be applicable to the evaluation of 
aircraft/ airport operations The community acceptance studies 
are directed toward the development of a predictive model of 
community acceptance which includes, in addition to the details 
of each noise exposure, other physical and psychological 
characteristics such as the ambient noise level, the frequency Of 
events, the time of day/night. and community attitudes The 
model will be formulated such that it can be used to assess 
the noise abatement resulting from A/C modifications, A/C 
operations, and land use strategies 


W78-70068 505-09-23 

Langley Research Center, Langley Station. Va 
AIRCRAFT INTERIOR NOISE REDUCTION 
D. G. Stephens 804-827-3561 

The obj'ective of this research is to provide design guidelines 
for reduction of aircraft interior noise by attenuation of noise 
and vibration transmitted via air and structural paths The design 
criteria are to be based on consideration of human response. 
Interior noise research will concentrate on improved noise control 
for aircraft including STOU helicopter, general aviation and 
turboprop aircraft where levels are particularly high The technology 
base will include results from studies being conducted with STOL 
(AMST) vehicles, helicopters, and general aviation aircraft to 
identify noise source/path relationships The development of 
structural noise transmission prediction methods is fundamental 
to this program and includes, the definition of the nea r-field-noise 
inputs in terms of spatial distribution, frequency content, and 
correlations, the response of structural panels individually and 
in combination, and the coupling of the structural models with 
the interior cavity modes over a range of forward speed, curvature, 
and press urizatron. The results will be included in a prediction 
program capable of minimizing the interior noise within the 
practical constraints of cost, weight, and operations Finally, 
acceptable levels (criteria) of interior noise will be established 
for the safety and comfort of crew and passengers. Safety 
considerations will include speech intelligibility and auditory effects 
whereas the comfort studies will emphasize passenger acceptabil- 
ity and speech interference 
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W78-70069 505-09-31 

Afn&s Research C6rtt6rr Moffett Field, Calif 
FLIGHT MANAGEMENT SYSTEMS 
H P. Klein 415-965-5094 
(515-51-11, 505-08-21) 

•This program will investigate flight management and 
crew/system interaction mechanisms and requirements for current 
and advanced aircraft Specifc objectives are to develop (1) 
procedures for the measurement and assessment of aircrew 
performance for Current and future systems under varied conditions 
of automation, ground authority, traffic complexity and environ- 
mental conditions; (2) new technology and methodology for 
training, and (3) principles of optimal crew utilization The research 
will include exploration of (1) new technology for improved 
current and future man-system information interfaces such as 
navigation charts, operating manuals, warning and status 
annunciator systems, pilot input systems, head-up displays, and 
panel displays, and (2) the fundamental characteristics of human 
cognitive and decision-making behavior and their relationships 
to pilot performance To accomplish these objectives, manned 
full-mission and part-task simulations will be conducted to evaluate 
performance and workload measurement methodology and aircrew 
perception and decision-making functions in a variety of tasks 
and mission scenarios These in-house studies, in conjunction 
with those supported by University Grants, will be used to develop 
principles of optimal crew utilization and to evaluate training 
effectiveness Collaborative studies with the FAA, Industry and 
the Military will be pursued to evaluate specific subsystems such 
as speech synthesis and recognition systems, head-up displays 
and crew procedures 

W78-70070 505-09-33 

Langley Research Center, Langley Station, Va 

FLIGHT MANAGEMENT 

M. C Kurbjun 804-827-2282 

(513-52-03) 

The objectives of this effort are to define crew responsibilities 
and interactions, flight procedures and control and display 
requirements for the future civil air transportation system of the 
1980-1990's These tasks will be accomplished by taking the 
following approach (1) continue to develop tools and techniques 
that wilt defne the crew responsibilities and interactions, and 
measure their workload. (2) apply these tools and techniques to 
assess current and contemplated flight systems, and (3) develop 
analytical techniques that will assess advanced system require- 
ments and human operation, and define cockpit displays and 
controls needed for a satisfactory flight management system. 
This concerted effort should result in improving the safety and 
efficiency of advanced transport systems and will require research 
in hardware, software, and human elements to systematically 
carry out the program objectives 

W78-70071 505-09-41 

Ames Research Center, Moffett Field, Calif. 

SIMULATION TECHNOLOGY FOR AERONAUTICS 
H. P. Klein 415-965-5094 
(505-09-31, 515-51-11) 

The general objective of this research and development activity 
IS to provide a scientific and technical base that can be used as 
a resource to develop valid, reliable and economical simulators 
for aeronautical research, development and crew training Specific 
objectives are (1) to develop advanced hardware and software 
concepts for high fidelity simulation of vision, motion and aural 
systems: (2) to evaluate existing and prototype simulator systems 
using comprehensive assessment techniques. (3) to develop task 
related fidelity criteria for simulators based on a detailed analysis 
of human operator requirements and engineering principles, and 
(4) to develop -computer systems appropriate for simulation of 
advanced aircraft These obj'ectives will be accomplished by . 
(1) continuing study of advanced perception and performance 
with an emphasis on developing task related fidelity criteria and 
associated fidelity measurement techniques, (2) evaluating existing 
simulators using both traditional assessment methods and new 
methods developed in (1) above, (3) continuing development of 

new visu el sc ene technology with an em phasis on red uced visibility 

scenes: (4) continuing development of a flexible high-fidelity sound 


system for recreating aircraft cockpit noise, and (5) studying 
improved simulation computing techniques and hardware system 
concepts 

VY78-70072 505-09-43 

Langley Research Center, Langley Station, Va 
APPLICATION OF FLIGHT SIMULATION TECHNOLOGY 
Roland L Bowles 804-827-3304 

The obj'ective of this RTOP is to apply simulation technology 
to existing flight simulators to support Langley's research 
programs This RTOP will cover both in-house and contractural 
studies which address current constraints in Langley simulator 
equipment, in the formulation and validation of simulation math 
models, and in the linkage of the hardware/software systems 
to provide, in the closed-loop pilot/simulator environment, effective 
simulations Principle tasks for FY-78 include studies of simulation 
requirements for directional control on runways, evaluation of 
kinesthetic cues for DMS and VMS. development of improved 
real-time simulation computing techniques for the Real-Time 
Simulation System, development of interactive performance 
assessment techniques and validation of the naan-machine systems 
modal for analysis of flight simulator engineering requirements 
Results of this effort will be documented in NASA Technical 
Notes and Contractor Reports, and will be applied to simulations 
of interest to Langley Research Center. 

W7S-70073 505-10-11 

Ames. Research Center. Moffett Field, Calif 
GENERAL AVIATION AERODYNAMIC PERFORMANCE 
TECHNOLOGY 

C T Snyder 415-965-5567 
(505-06-51) 

The objectives of this program are to provide an advanced 
technology base for the design of future light aircraft that are 
safer, more productive, and clearly superior to foreign competition, 
including- the development of advanced techniques and design 
data on aerodynamic performance, stability and control, and 
handling qualities The approach is to analyze wind-tunnel and 
flight tests of optimized airfoils and wings, to develop techniques 
for reducing aerodynamic and engine-cooling drag, to develop 
techniques for Improving Stall/spm characteristics; to obtain a 
data base with which mission-related stability, control and handling 
qualities criteria may be established, and to optimize procedures 
for configuration design In order for the results of this research 
program to be valid and meaningful, full-scale tests need to be 
conducted in the Ames 40- by 80-foot wind tunnel This will 
assure the user that scale effects have been thoroughly 
investigated and that proper generalization can be made to new 
designs 

W78-70074 505-10-13 

Langley Research Center. Langley Station, Va 
GENERAL AVIATION AERODYNAMICS AND HANDLING 
QUALITIES TECHNOLOGY 

AW Hall 804-827-3274 

An advanced technology base will be developed to permit 
the design of general aviation aircraft that are safer, more 
productive, and clearly superior to foreign competition This 
technology includes aerodynamic and propulsive performance; 
stability and control, and handling qualities The work will be 
accomplished' by computer analysis and techniques: simulator 
studies: and wind-tunnel and flight tests of models and full-scale 
aircraft The work will involve tests and analysis for (1) 
Interference and design optimization, (2) drag reduction, (3) engine 
cooling drag; (4) improved airfoil design capability. (5) mission 
related stability, control and handling qualities criteria. (6) 
improved stall/spin characteristics, (7) propeller/nacelle or 
fuselage integration: and (8) airplane response to turbulence 

W78-7007S 505-10-14 

Hugh L Dryden Flight Research Center, Edwards. Calif. 

general AVIATION MANEUVERABILITY, SAFETY AND 
PERFORMANCE IMPROVEMENT 

S. W. Gee 805-253-3311 

Experiments and studies are being conducted to identify and 
demonstrate optimum levels of performance, stability and control. 
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and handling qualities for general aviation that can be achieved 
through the application of advanced technology The potential 
application of the free-wing concept is the present center of 
effort Both cn-house and contracted studies are indicating that 
the gust alleviating concept is feasible with significant improve- 
ments over conventional designs in ride quality performance, 
maneuverability, and safety. A radio-controlled model of the 
free-wing concept is providing a limited amount of flight data 
that tends to verify the present studies Results of these and 
future studies could lead to the development of a manned 
free-wing research aircraft 

W78-70076 SOS-1 0-1 8 

Wallops Station, Wallops Island, Va. 

GENERAL AVIATION AIR TRAFFIC FLOW DYNAMICS 

Loyd C Parker 804-824-341-1 

The objective is to collect and analyze general aviation piloting 
procedures and aircraft flight dynamics data to define significant 
performance and operational parameters during landing approach 
and departure from airports A data base has been collected 
which IS comprised of over 3000 three dimensional radar tracks 
of arrival and departure flight proEles and the corresponding 
environmental conditions which existed for each flight Math 
models for the analysis and quantitative definition of pilot and 
aircraft performance and piloting procedures have been developed 
Math models for analysis of the mid-air collision hazard in 
uncontrolled airspace, simulation of existing air traffic and for 
assessment of new air trafhc panern concepts have also been 
defined and prototype models demonstrated Utilizing these 
models, pilot procedures will be characterized for various aircraft 
type and environments and simulations of various uncontrolled 
traffic pattern concepts conducted to minimize the mid-air collision 
hazard and improve community noise exposure created by present 
patterns 

W78-70077 505-10-21 

Ames Research Center, Moffett Field. Calif 
ROTORCRAFT AERODYNAMIC PERFORMANCE, DYNAM- 
ICS AND HANDLING QUALITIES 

L Roberts 415-965-5066 

This RTOP covers research on all aspects of rotor aeromechan- 
ics (aerodynamics, dynamic loads and stability, performance, and 
noise characteristics) and rotorcraft flight dynamics Theoretical 
and experimental research will be conducted to develop techniques 
to design optimum airfoils for rotary wing applications and to 
predict their dynamic performance, particularly at high subsonic 
and transonic speeds The benefits of optimum airfoil sections 
upon complete rotor performance will be studied, and methods 
for predicting optimum tip shapes based on theoretical and 
experimental results will be developed. The design and fabrication 
of an advanced research rotor will be continued This rotor will 
incorporate the latest concepts in rotor airfoils, camber, twist, 
etc., and will be used to evaluate rotor aeromechanics prediction 
methods Specific advanced rotor configurations will be tested 
in the fuU scale wind tunnel to verify predicted performance, 
and to obtain data on which to base- the design of advanced 
rotors Rotorcraft flight dynamics research wilf be directed to 
development of flying quatities and flight control design criteria 
for specific military and civil tasks (for example, low level 
operations such as nap-of-the earth(N OE)maneuvers and 
pipeline surveillance). Fixed and moving base piloted simulations 
will be used to evaluate task performance Selected results will 
be verified with flight experiments using a variable stability 
helicopter as an inflight simulator Advanced control systems 
will be applied to the tilt rotor aircraft 

W78-70078 505-10-23 

Langley Research Center, Langley Station, Va 

HEUCOPTER AEROELASTICITY, ACOUSTICS AND FLIGHT 
DYNAMICS 

R. J. Tapscott 804-827-3149 

University grants and contracted studies will be continued 
to define wake geometry and analytical procedures which include 
unsteady aerodynamic effects and wake characteristics in 
predicting airloads, structural response, vehicle dynamics, and 
performance In-house experimental studies will be continued to 


better define local flow parameters for improved prediction of 
rotor blade airfoil performance. Analytical, wind-tunnel, whirl 
tower, and flight investigations will be made to define configuration 
improvements for better performance and operational suitability. 
In-house analytical and experimental studies will be made to 
evaluate potential of higher harmonic control inputs for vibra- 
tion reduction and to evaluate the effects of higher frequency 
fluctuating blade loads and airfoil thickness distribution on radiated 
noise Both ground-based simulation and flight vehicles will be 
used to conduct experimental studies exploring advanced control 
and display concepts based on computer-centered flight control 
technology, computer-generated symbology for enhancing 
real-world scene displays, and synthesized integrated control/ 
display formats. A specially equipped CH-53 helicopter will be 
used to conduct real-world instrument flight operations studies 
in congested, remote, and offshore areas to establish the 
technology base for design of IFR suitable vehicles, guidance 
systems, and navigation and air traffic control procedures. 

W78-70079 505-10-31 

Ames Research Center, Moffett Field. Calif. 

VTOL AERODYNAMIC PERFORMANCE AND HANDUNG 
QUALITIES 

L Roberts 415-965-5066 
(505-03-11) 

The objective of this RTOP is to provide the technology 
required to enable the development of viable military and civil 
aircraft having VTOL capability with mission capabilities compar- 
able to current conventional aircraft More specifically, research 
on high speed aerodynamics includes development of a compre- 
hensive data base, the identification of critical areas of aerodynam- 
ic uncertainty to guide future research efforts, development and 
application of three-dimensional aerodynamic prediction schemes, 
and development and use of small scale propulsion simulators 
to insure that all major propulsion system/airframe interactions 
are accounted for properly. Low speed aerodynamic research 
will concentrate on the development of high performance 
augmentors. a large scale V/STOL fighter model, new concepts 
for VTOL, and prediction methods for low speed transition 
aerodynamics and ground effects including reingestion of 
exhaust gases The augmentor and large scale model tasks will 
be integrated so that results from the augmentor studies can 
be applied on the model. Flight control system and display 
requirements will be investigated primarily through piloted 
simulation Control system and display requirements will be 
investigated concurrently, since each influences the overall task 
performance and pilot assessment The X14B variable stability 
aircraft will be used in studies of specific response requirements 
for hovering flight The flight control and display requirements 
obtained from simulation will be verified for ail VTOL lift fan or 
jet flight phases when a suitable research aircraft becomes 
available 

W78-70080 505-10-41 

Ames Research Center. Moffett Field, Calif 
R/STOL AIRCRAFT AERODYNAMIC PERFORMANCE AND 
HANDUNG QUALITIES 

C T Snyder 415-965-5567 
(505-06-31. 505-06-21) 

The objective of this RTOP is to develop the technology to 
attain the integrated performance, noise and handling qualities 
for a viable civil or military short-haul transport having significantly 
reduced takeoff and landing distance Aerodynamics research in 
FY-1978 will include theoretical ground effect studies with a 
thick jet. an investigation of the characteristics of thick -jets, and 
further studies of the combined blowing concept Noise research 
will include studies of flap noise and thrust reversers In addition, 
studies to improve corrections for wind tunnel boundary effects 
will continue. Results of cruise augmentors continue to be 
promising Analysis, simulation, and flight research will provide 
data for revision and extension of existing handling qualities 
and certification criteria for STOL aircraft The data will apply to 
the following critical areas flight path, airspeed, and attitude 
control, landing flare in presence of ground effect, roll and yaw 
control for cross-wind landings, and control of powered-lift 
STOL following loss of an engine Flight research in these areas 
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will be accomplished using the Augmentor Wing Jet STOL 
Research Aircraft, a spoiler equipped DHC-6: and the QSRA, 
YC-14, and YC-15 as they become available. 

W78-70081 505-10-43 

Langley Research Center, Langley Station, Va 
R/STOL AEROACOUSTICS AND LOADS 
D. L Lansing 804-827-2617 

The objective of this research is to establish the technology 
for reducing the community noise and acoustic loads induced 
vibrations of conventional and advanced design commercial 
transports, in particular, those having reduced or short-takeoff 
and landing capability based on the use of propulsive lift or 
mechanical high lift flaps The activity addresses a broad range 
of noise and fluctuating loads problems common to R/STOL, 
EBF, and USB configurations. In-house and contract studies are 
providing data and prediction methods pertaining to critical 
acoustic and loads phenomena The mean and turbulent flow 
field around jet impinged wing-flap combinations are being 
measured and predicted as inputs to the development of validated 
noise prediction methodologies Trailing-edge noise Is being 
studied using laboratory models to determine flap noise source 
locations A new formulation of the equations of aeroacoustics - 
the Bernoulli enthalpy theory - is being explored as a means of 
predicting noise from jet impingement flow field data The shielding 
benefits of over-the-wing engine location are being measured A 
data base on jet impingement induced structural loads is being 
collected and used to derive and verify scaling laws Computer 
programs for predicting Steady loads on USB and EBF configura- 
tions will be written and will be verified against flight data 

W78-70082 505-10-51 

Ames Research Center, Moffett Field, Calif 

HYBRID ROTOR/AIRSHIP FLIGHT CONTROLS AND 

AERODYNAMEC PERFORMANCE 

W H Deckert 415-965-5887 

{505-10-21; 791-40-31) 

The objective of this RTOP is to provide aerodynamics 
technology development for promising modem airship concepts. 
Emphasis will be on the flight dynamics simulation of an airship 
concept employing substantial amounts of rotor lift and designed 
for transporting heavy payloads over short ranges. The program 
will initially concentrate on areas known to have the greatest 
uncertainties, modeling and control of interconnected rotors, and 
aerodynamic interactions of rotors and envelopes. Later efforts 
wilt concentrate on gust and turbulence modeling, effects of 
structural flexibility, and control law development The work to 
be done includes analytical studies, computer simulation, and 
wind tunnel testing, and would lead to a control system design 
and flight simulation program Because of military interest in 
the heavy-lift/short-haul airship concept, close coordination will 
be maintained with the Airship Project Office at the Naval Air 
Development Center and it is anticipated that some of the 
technology development for this concept will be jointly supported 
by NASA and the Navy. 

W78-70083 505-n-n 

Ames Research Center, Moffett Field, Calif 

OBLIQUE LYING AERODYNAMICS 

Richard H. Petersen 415-965-6133 

(505-06-51) 

The primary objective, of this research will be to support 
the aerodynamic design of the low-cost oblique wrng demonstrator 
(AD-1) proposed by the Dryden Flight Research Center This 
support shall include analytical, wind tunnel, and simulation studies 
to define the aerodynamic configuration with a specific empha- 
sis on identifying the wing geometry and its aeroelastic characteris- 
tics 

W78-70084 505-11-13 

Langley Research Center, Langley Station, Va 
MEDIUM AMD LONG HAUL CRUISE AIRCRAFT AERODY- 
NAMICS AND FUGHT DYNAMICS 
R T. Whitcomb 804-827-2252 
(516-53-01) 

The objective of this research is to develop practical means 


for improving the aerodynamic performance of high subsonic 
and supersonic cruise aircraft. Innovative configurations with 
improved cruise efficiency will be investigated analytically and 
experimentally For the most promising of the proposed rtew 
configurations both theory and wind tunnels tests will be used 
to assure that the performance, buffet, loads, stability, and 
controllability are acceptable over their entire flight envelopes 
Further, theory and experiments will be used to investigate 
advanced high lift systems for landing and takeoff and means 
for increasing the off-design performance of configurations with 
high cruise efficiency. Work will be conducted in-house and by 
contracts and grants 

W78-70085 • 505-11-14 

Hugh L Dryden Flight Research Center. Edwards. Calif 
AERODYNAMIC FUGHT RESEARCH 
W. G Schweikhard ’805-258-3311 

The objective is to develop new methods, techniques, sensors, 
and analyses for_ evaluating the performance of modern flight 
test vehicles The effort will be accomplished through in-house 
and contract support 

W78-7008G 505-11-22 

Lewis Research Center. Cleveland. Ohio 

NON-AXISYMMETRIC NOZZLE AEROTHERMODYNAMICS 

Ross G Willoh 216-433-4000 
(505-04-12) 

The objective of this program is to establish through analytical 
studies, system design efforts, and full-scale test programs, the 
technology base required for the application of unique configura- 
tions to future combat aircraft Current activities are specifically 
directed toward providing the technology required for the design 
of nonaxisymmetric exhaust nozzles for turbine engines The high 
maneuverability requirements anticipated in future aircraft designs 
lead to the application of nonaxisymmetric nozzles capable of 
thrust vectoring and reversing Experimental and analytical efforts 
will be undertaken to improve the technology available for the 
design of nonaxisym metric exhaust systems Principal areas of 
concern will include cooling, heat transfer, structural design, weight 
and Internal aerodynamics The objectives will be accomplished 
through contract studies, nozzle design and fabncation earned 
out under this RTOP, and altitude testing of existing hardware 
under the Inlets and Nozzle -RTOP (505-04-12). Particular 
emphasis will be placed on solutions to the cornplex cooling, 
structural and internal aerodynamic problems associated with 
nonaxisymmetric nozzles Close coordination will be maintained 
with Langley Research Center and the Air Force to assure that 
work in the propulsion area appropriately supports Air Force 
requirements and the aerodynamic work at Langley. 

W78-70087 505-11-23 

Langley Research Center, Langley Station, Va 

COMBAT VEHICLE AND MISSILE AERODYNAMICS AND 

FLIGHT DYNAMICS 

C M Jackson 804-827-3134 

The technical objective of this work Is to develop the 
aerodynamic technology base for the design of future military 
aircraft and missile concepts Analytical and experimental studies 
will be made to develop aircraft design rationale and evaluate 
advanced aerodynamic concepts such as supercritical aerodyna- 
mics, wing warp, maneuver devices, thrust-induced lift, nonaxisym- 
metric nozzles, and component interference Similar studies will 
be made to expand the aerodynamic technology base for missile 
systems including conventional cruciform stability and control 
concepts, air-breathing propulsion integration, and monoplanar 
concepts 

W78-7008B 505-1 1-24 

Hugh L Dryden Flight Research Center, Edwards, Calif. 
HIGH-SPEED AIRCRAFT AERODYNAMICS 
T. G Ayers 805-258-3311 

The broad objectives of this RTOP are to (1) provide a 
continuing research and development effort for the cost effective 
evaluation of new and emerging aerodynamic, propulsion, flight 
controls, and man-vehicle interface technologies for high 
performance aircraft, (2) assess the feasibility and validity of 
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predicting full-scale airplane stall, departure, spin entry, and 
recovery characteristics from small-scale wind tunnel and free 
flight tests through a phased major flight program; and (3) provide 
an aerodynamic data base for application to preliminary design 
of future high performance aircraft 

W78-70089 505-11-33 

Langley Research Center, Langley Station, Va 

HYPERSONIC AIRCRAFT AERODYNAMICS AND FLIGHT 
DYNAMICS 

F S Kirkham 804-827-3877 

The pnmary objective of this effort is to provide an aerodynam- 
ics technology base for future airbreathing hypersonic aircraft 
through theoretical analysis and experimental investigations of 
configuration aerodynamics, stabiiity and control, aerodynamic 
heating, and propulsion system integration Areas to be empha- 
sized are those which hold the highest potential for future pay-offs, 
such as deriving benefits in vehicle performance from mutual 
interactions of the aircraft and its propulsion system and the 
development of configurations which minimize areas of interfer- 
ence heating Many aspects of this program such as the advanced 
analysis and design techniques are generally applicable to 
supersonic aircraft and future space transportation systems as 
well as to hypersonic vehicles The approach to be used will 
emphasize the development artd application of advanced analytical 
and experimental methods which are capable of addressing 
complex flow phenomena such as the propulsion system exhaust. 
Analysis methods will include such effects as viscous flows, inlet 
spillage, embedded shocks, and finite rate chemistry. Experimental 
methods will inciude provisions for making force measurements 
in conventional wind tunnels of models with simulated exhaust 
flows A systematic conceptual design and evaluation procedure 
will be implemented with which meaningful trade studies can 
be made and the conceptual design work will be used to guide 
future technology development 

W78-70090 505-11-41 

Ames Research Center, Moffett Field, Calif. 

INTERAGENCY AND INDUSTRIAL ASSISTANCE AND 
TESTING 

L Roberts 415-965-5848 

Technical assistance, consultative services and support, 
through the use of NASA facilities, will be provided to outside 
agencies and the aircraft industry Principal assistance is to the 
Department of Defense (DOD) for aircraft and missile systems 
development progranis Additionally, Joint activities will be 
conducted with other government agencies and industry on a 
fee or reimbursable basis Areas of Support include research 
activities to aid in assuring satisfactory aerodynamic and handling 
qualities of piloted aircraft in routine operational flight and in 
advanced weapon delivery tasks, and in assuring satisfactory 
flight path and attitude control of these aircraft in given automatic 
flight modes such as radar-guided approaches and landings on 
an aircraft carrier Also included are efforts to define and develop 
techniques for improvement of marginal or unsatisfactory 
characteristics of new airplane designs Wind tunnels, flight 
simulators, and central computer facilities (360, 7600), together 
with applications of advanced control theory, will be employed 
as required Specific systems for which support is planned during 
FY-1878 include; Type A VTOL AV-8. XFV-12. HIMAT, F-18. 
F-16, Advanced Fighter Technology Integration Program (AFTI), 
B-1. F-4, A-6E. S-3A, F-14. McDonnell-Douglas DC-X-200. 
Boeing 7X and 7N-7 Aircraft Programs, and Advanced Missiles 

W78-70091 505-11-42 

Lewis Research Center. Cleveland. Ohio 

INTERAGENCY AND INDUSTRIAL ASSISTANCE AND 
TESTING 

D N Bowditch 216-433-4000 

The objective is to support requests from the Department 
of Defense, Department of Transportation and other Federal 
agencies outside of NASA for aerodynamic testing in the facilities 
of the Lewis Research Center Facilities typically used under 
this RTOP include 10x10 SWT. 8x6 SWT. 9x15 SWT, icing 
tunnel and PSL 


W78-7009Z 505-11 -43 

Langley Research Center, Langley Station. Va. 

INTERAGENCY AND INDUSTRIAL ASSISTANCE AND 
TESTING 

W P Henderson 804-827-2676 

The broad objective is to provide technical assistance and 
consultative services to outside agencies and the aircraft industry 
programs which involve specific requests for NASA support The 
principal assistance is to the Department of Defense for aircraft 
and missile development programs Current activity is focused 
in the areas of stall/spin; aerodynamic charactenstics at subsonic, 
transonic, and supersonic speeds, flutter and aeroelastlcity; 
structures; landing loads and simulation. The approach will involve 
tests in applicable Langley facilities consistent with the availability 
of test time and the utilization need for the particular facilities 
requested Analysis of test results will be performed and selected 
results will be documented Consultation will include participation 
in pretest conferences, technical evaluation boards, and technical 
coordination committees 

W78-70093 505-11-54 

Hugh L Diyden Flight Research Center, Edwards, Calif 

REMOTELY PILOTED RESEARCH AIRCRAFT TECHNOL- 
OGY 

P C Loschke 805-258-3311 
(723-01-04) 

This RTOP covers effort in three areas, the AD-1 oblique 
wing research vehicle, the RPRV capability development program, 
and the RAV development An exploratory low speed flight study 
of the piloting characteristics of oblique wing aircraft is proposed 
using a low cost experimental manned jet-powered model. 
Objectives have been selected with a view to providing a basic 
framework of data and flight experience for planning a more 
comprehensive transonic evaluation of the concept using a TF-8 
aircraft. A remotely piloted research vehicle (RPRV) capability 
will be developed for performing flight research with supersonic, 
maneuverable vehicles, and for conducting flight reserach using 
a supersonic RPRV as a versatile high performance research 
test bed A Firebee II target drone on loan from the USAF has 
been modified to the RPRV configuration The RAV development 
covers conceptual investigation of several candidate interfaces 
between simplex ground computers and multichannel airborne 
fly-by-wire control systems The effort will include pilot-in-the-loop 
control and FMEA analysis for these systems Applications of 
this effort will include the PA-30, F-16 CCV, and F-8 DFBW 
airplanes 

W78-70094 505-15-31 

Ames Research Center, li/loffett Field, Calif. 

APPLIED MATHEMATICS AND COMPUTER SCIENCE 

H Lomax 415-965-5124 

(505-06-11) 

The obiective is to develop new mathematical methods and 
models for computer simulation of fluid flows Various numerical 
techniques for the solution of the complete governing partial 
differential equations of fluid dynamics with attendant boundary 
and initial conditions will be analyzed, tested, and evaluated for 
reliability, accuracy, and efficiency. Splitting of the flnite difference 
operators, implicit algorithms, and direct elliptic solvers are some 
of the approaches to be studied Numerical analysts will be 
emphasized rather than the physical phenomenon The ultimate 
objective is the efficient use of the ILLIAC IV, CDC 7600, and 
other large computers in the simulation and understanding of 
fluid dynamics phenomena. 

W78-7009S 505-15-33 

Langley Research Center, Langley Station, Va 
APPLIED MATHEMATICS AND COMPUTER SCIENCE 
W D Erickson S04-S27-2471 

This RTOP provides for the conduct of basic research in 
applied mathematics and computer science The research is carried 
out by a combination of in-house efforts, university research 
grants, and the continuing operation of the Institute for 
Computer Applications in Science and Engineering (ICASE) located 
at the Langley Research Center. The in-house and grant efforts 
include research dealing with numerical solutions of differential 
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and algebraic systems, data analysis, computer graphics, symbolic 
and algebraic manipulation, data base management, programming 
languages, microprocessor software, and software engineering 
The broad research areas pursued in ICASE include the efficient 
use of vector and parallel computers, numerical analysis, 
computational research in selected areas of science and 
engineering of interest to NASA, and computer systems and 
software. 


System Studies (Aeronautics) 


W78-70096 791-40-11 

Ames Research Center. Moffett Field. Calif 

SHORT HAUL AIR TRANSPORT CONCEPTUAL DESIGN 

STUDIES 

W H Deokert 415-965-5887 
(516-50-11. 51 1-57-01] 

Technology is constantly being developed through analytical 
and experimental programs in all the traditional aeronautical 
disciplines-aerodynamics, propulsion, structures, materials and 
aviomcs Currently, through programs such as Aircraft Energy 
Efficiency (A CEE), there is renewed emphasis in improved 
subsonic transport aircraft design and the integration of these 
technologies into a total aircraft system. The objective of this 
RTOP IS to identify the potential payoff of these aeronautccal 
technologies applied to short- to mid-range transport aircraft 
Also, the output from this work will be used to define the need 
for additional experimental and flight research projects 

W78-70097 791-40-13 

Langley Research Center, Langley Station, Va 

AIR TRANSPORTATION SYSTEM STUDIES 

□. W. Conner 804-827-3838 

(516-50-23) 

The objective is to develop through studies and analyses an 
overview of the technical, economic, and benefit aspects of existing 
and potential air transportation systems and systems elements 
The approach will be- to identify the technology needs for 
advancing these systems; to assess the impact of these 
advanced technologies on present and future civil and military 
air transportation, to assess the impact on total transportation; 
and to establish a basis for planning future technology programs. 
Both in-house and contractural efforts will be utilized 

W78-70098 791-40-21 

Ames Research Center, Moffett Field. Calif 
MILITARY V/STOL AIRCRAFT CONCEPTUAL DESIGN 
STUDIES 

W H Deckert 415-965-5887 
(505-10-31, 505-10-36) 

The objective of this RTOP is to support DOD programs, 
with emphasis on technologies that parallel ongoing civil programs 
Current emphasis is placed on the conceptual design of Navy 
V/STOL supersonic and high subsonic aircraft The approach 
will be the modeling and integration of advanced technologies 
into in-house military aircraft synthesis programs and utilization 
of these programs in the analysis of V/STOL aircraft systems 
intended to meet mission requirements obtained from or developed 
in cooperation with appropriate DOD planning personnel These 
design studies are closely coordinated with both the low speed 
and high speed V/STOL lest programs currently underway at 
the Ames Research Center Experimental results will be factored 
into the design studies, and in turn, the study results will define 
future test requirements Historically, NASA has supported the 
□OD by generating advances in technology and by providing 
analysis, test, and development assistance when requested (on 
specifc designs) This RTOP seeks to involve NASA in assessing 
the readiness of advanced technologies and assisting the military 
services in exploiting the same for future aircraft 

W78-70099 791-40-23 

Langley Research Center, ^ngley Station, Va 
FUTURE MIUTARY AVIATION SYSTEM STUDIES 
W C Sawyer 804-827-3181 


The technical objective of this work is to identify aerodynamic, 
propulsion, and structural technology areas significant to the 
development of future generatiorts of military systems including 
missiles and aircraft In close coordination with DOD. one or 
more technology studies will be conducted to evaluate alternative 
vehicle and system concepts and build an information base for 
research program planning in support of future military aviation 
systems 


W78-70100 791-40-31 

Ames Research Center, Moffett Field, (ialif 

UTIUTY AIR VEHICLE SYSTEM AND CONCEPT STUDIES 

W -H -Deckert 
(514-50-01) 

The objective of this RTOP is to identify the potential payoff 
of advanced aeronautical technology applied to short range utility 
air vehicles Emphasis is placed on rotorcraft. but lighter than 
air vehicles are considered as well Definition of applicable 
technologies is found primarily in the R8tT base through analytical 
and experimental programs in all the traditional aeronautical 
disciplines-aerodynamics, propulsion, structures, materials and 
avionics In turn, output from this work will be used to define 
the need for additional experimental and flight research projects 

W78-70101 791-40-38 

Wallops Station. Wallops Island, Va 
AIRBORNE EXPERIMENT PLATFORMS 
H C Needleman 804-824-3411 

This study effort is directed toward establishing the utility 
and technology requirements of two classes of unmanned air-borne 
experiment platforms - high altitude powered platforms, including 
heavier than air and lighter than air vehicles, and aircraft or 
shuttle launched balloon borne platform - for use by the scientific 
and applications experimenter community as tools to complement 
existing research techniques User applications, mission concepts, 
and system concepts will be investigated with emphasis on high 
altitude and development operations, compatibility with science 
user requirements, and system integration, 

W78-70102 791-40-41 

Ames Research Center, Moffett Field, Calif 
AERONAUTICAL SYSTEMS & PLANNING ANALYSIS 
J.L Jones 415-965-5566 

The objective of this effort is to define and clarify economic 
and government policy issues affecting aviation and transportation, 
to assess lechnotogy impacts and benefits, and to develop methods 
and an information base for use in OAST R&T program planning 
This work will: (1) develop an understanding of the important 
factors influencing the growth of aviation and a methodology 
for assessing the potential benefits and costs associated with 
the introduction of unproved aeronautical R&T on future civil 
aircraft. (2) enhance NASA's understanding of the contribution 
of aeronautics in providing adequately for the Nation's future 
transportation needs, including air transportation’s relationship 
to other transportation modes and its role in inter-modal systems, 
develop and utilize a systems methodology, encompassing 
socio-economic, technological, demographic, and political 
factors, to identify transportation systems, hence technology, 
requirements for selected developing nations, and assess the 
technology required to design large-scale computers capable of 
providing wind tunnel type data, and so supplement wind tunnel 
testing This effort will allow NASA to better identify, and quantify, 
the research with the greatest potential for application to improve 
the air transportation system. 

W78-70103 791-40-43 

Langley Research Center, Langley Station. Va 
SYSTEMS AND PLANNING ANALYSIS 
D. W Conner 804-827-3838 
(791-40-41, 791-40-13) 

The objective of this effort is to define and clarify economic 
and government policy issues affecting aviation and transportation, 
to assess technology impacts and benefits, and to develop methods 
and an information base for use in OAST R8tT program planning 
■fhe approach will be to search out and develop an understanding 
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of the important factors influencing the growth and use of aviation 
for transportation of passengers and cargo, to identify, through 
analysis of present situations, opportunities for technology 
advancements which can significantly reduce operational costs 
Or improve operations of civil systems, and to develop and exercise 
methodology for assessing the potential market demands, 
economics, and cost/benefits for air transportation as affected 
by the introduction of improved technology in future aircraft 
and their operations. 

W78-701O4. 791-40-53 

Langley Research Center. Langley Station, Va, 

GENERAL AVIATION SYSTEM STUDIES 
A W Hall 804-827-3274 

The objective of this work is to undertake studies to evaluate 
missions and aircraft concepts in order to identify the technology 
requirements for increased productivity of general aviation aircraft 
These studies will define the technology requirements for existing 
missions as well as studies of new missions The initial thrust 
of this work is to study system design requirements for an overall 
aerial application system to identify potential new concepts for 
implementing advanced technologies to aerial applications Aerial 
and ground systems will be explored, along with cost and benefits, 
to improve productivity, systems integration, environmental 
compatibility, and safety of systems foraenaf planting, fertilizing, 
and pest control Operations analysis of current agricultural aviation 
systems will be made to establish state of the art as an 
engineering design datum 

Aeronautics Systems Technology 
Programs 

W78-7010S 510-53-02 

Lewis Research Center. Cleveland, Ohio 

MATERIALS FOR ADVANCED TURBINE ENGINES (MATE) 

N T. Saunders 216-433-4000 
(505-01-12) 

The purpose of this program is to accelerate the application 
of advanced materials technologies to aircraft turbine engines in 
order to achieve improved engine performance benefits. The 
program involves the application of previously laboratory-verified 
advanced materials technologies for engines planned for the 
1980-35 time frame It covers the advanced development, rig 
testing, and engine testing necessary to demonstrate the potential 
of the new materials for use in future engines The program is 
conducted through contracts with domestic engine manufacturers 
and their vendors New materials that have shown laboratory 
feasibility in exploratory development programs have been selected 
for further development and evaluation under this program. 
Cost/benefit and risk analyses are conducted to help guide the 
selection of the best candidate materials The selected materials 
are then scaled-up. manufactured into appropriate engine 
hardware, extensively evaluated to provide preliminary design 
data, and tested in both engine-simulation rigs and experimental 
engines to demonstrate their potential for future engine use 

W78-7O106 510-54-03 

Langley Research Center, Langley Station, Va 

INTEGRATED PROGRAMS FOR AEROSPACE-VEHICLE 
DESIGN 

R E. Fulton 804-327-2887 
(505-02-33, 743-01-03. 524-71-03) 

The objective is to reduce vehicle design cycle time by 50 
percent and design costs by 25 percent by 1980 through 
development of a computer-aided design system for industry A 
statement of work incorporates results of Boeing and General 
Dynamics IPAD Feasibility Studies, critiques of those studies, 
and a missile system design application study Industry interface 
approach has been formulated and summarized in a prospectus 
disseminated to industry. An advisory group to the prime contractor 
was organized by the prime contractor and contains representa- 
tives from the aerospace and computer industries. Industrial 
development has been undertaken with a prime contractor. 


In-house work will be aimed at monitoring the contractor to 
ensure development of software which will improve the 
productivity of the U S aerospace industry 

W78-70107 510-55-02 

Lewis Research Center, Cleveland. Ohio 
AEROELASTICITY OF TURBINE ENGINES 
M J. Hartmann 216-433-4000 

The aeroeSastic program is directed toward improving flutter 
boundary design criteria so that the occurrence of flutter in fans 
and compressors for advanced propulsion systems is essentially 
avoided If flutter is encountered these criteria may also be used 
to expeditiously clear flutter from the operating region. The 
program will also provide, through analytical and experimental 
research, a more fundamental basis for reliable analysis, prediction, 
and thus the avoidance of instability regions Analytical methods 
and computer codes will be developed to predict the unsteady 
aerodynamic forces under various flutter conditions, and to 
calculate the structural modes of blades, shrouds and disks as 
utilized in fans and compressors for advanced engines The 
unsteady aerodynamic analysis will be verified in cascades in 
which the blades are driven as if they are in flutter The structural 
analysis will be verified in a vacuum spin rig and in vibration 
rigs The coupling of the aerodynamic forces and structure will 
be verified in suitable instrumented experiinental fans The 
prediction methods will be further verified by application to 
realistic data such as that obtained in full scale engine research 
programs This aeroelastic program is the NASA portion of an 
interdependent and coordinated program involving LeRC and 
AFAPL The effort involves inhouse projects, as well as contract 
research with aerospace companies, and grants to various 
universities 

W78-70108 510-55-01 

Ames Research Center, Moffett Field, Calif. 

FIRE-RESISTANT MATERIALS ENGINEERING 
D A Kourtides 415-965-5226 
(SOS-01-31: 505-08-21) 

Appropriate materials technology will be developed in 
conj'unction with the airframe manufacturers to make aircraft 
components as fire resistant as feasible in order to provide an 
increased probabifity of passenger and crew survivability in aircraft 
interior and crash fires. Fire-resistant materials technology will 
be utilized for possible application in the design of fire safe 
airframe structures and aircraft interiors Laboratory and small 
scale tests will be conducted to assess the flammability and 
other properties of the state-of-the-art and Improved materials 
Fire resistant composite systems will be evaluated for ultimate 
application as lavatory, ceiling and sidewall sandwich panels In 
addition, these and other composite structures will be evaluated 
for fire protection against postcrash fuel fires. Various films and 
adhesives will be evaluated for aircraft interior applications which 
will result in significant reduction of flame propagation and 
associated hazards Fire resistant materials including foams and 
fabrics will be evaluated as components of aircraft seats. This 
program will be conducted primarily with the major airframe 
manufacturers 

W78-70109 510-55-05 

Jet Propulsion Lab . Calif Inst of Tech , Pasadena 
FIRE RESISTANT MATERIALS ENGINEERING 
J. D Ingham 213-354-4401 

The objective of this RTOP is to reduce the fire hazard 
associated with materials used in aircraft This obj'ectlve will be 
accomplished by research on the modification of polymeric 
materials by developing additives, fillers and compositional 
changes which will reduce the flammability while also reducing 
the smoke and toxic gases generated during combustion compared 
to conventional flame retardants that usually contain halogens, 
phosphorous or other elements that evolve toxic, smokey products. 
The approach in this work will be to formulate polymers which 
contain large amounts (60 wt % or more) of fillers that can 
evolve nontoxic gases and enhance char formation under pyrolysis 
conditions In addition, on the basis of theoretical analyses, fillers 
will be coated to extend the ignition times and reduce volatile 
evolution rates after ignition 
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W78-70110 510-56-17 

Lyndon B Johnson Space Center. Houston. Tex 
FIRE SYSTEMS AND FULL SCALE TEST 
R W. Bricker 713-483-3166 
(505-08-21) 

The effort defined in this RTOP consists of a continuation 
of work originally started in FY-76 and maintained to FY-77 It 
provides for the full-scale baseline, calibration, and newly 
developed rnaterial tests in aircraft cabin and cargo bay simulators 
It provides for flammability testing of components in the JSC 
737 fuselage at JSC utilizing GFE materials In addition, the 
RTOP provides for the continuation of the task for the delivery 
of technical data and reports which will expedite the evaluation 
and analyses of the various program segments and for the in-house 
support and coordination of the overall total program. It further 
provides for the development of new polymer molding techniques 
and processes and the development of improved techniques for 
evaluating the toxicity of new materials 

W78-70111 510-57-01 

Ames Research Center, Moffett Field, Calif. 

COMPOSITES DURABILITY TECHNOLOGY 
H G Nelson 415-965-6137 

The objeative of this work is to develop the necessary 
understanding of composite behavior to permit the design and 
performance of accelerated tests to establish the durability of 
advanced composite materials under the combined effects of 
environmental exposure and cyclic loads This will be accomplished 
by a combined program of analysis and experiment directed at 
defining the relationships between time, temperature, environmen- 
tal parameters, and material characteristics which control the 
amount and rate of moisture uptake and its distribution in the 
material, determining the effects of moisture content and 
distribution on material properties such as tension, compression, 
and shear strengths, and fatigue life; identifying the mechanisms 
for such environment-induced property variations and establishing 
the effects of combined environmental exposure and cyclic 
loading, developing an analytical method for predicting an 
accelerated time environmental exposure sequence for producing 
any expected long-time) moisture content and distribution, and 
conduct tests under accelerated conditions to confirm the 
adequacy for inducing material property variations similar to 
real-time exposures 

W78-70112 510-57-02 

Lewis Research Center, Cleveland, Ohio. 

ENGINE COMPOSITES DURABILITY 
R L Davies 216-433-4000 
(505-01-32, 505-02-12) 

The overall objective of this research is to develop long-life, 
durable composite engine components such as fan blades and 
engine static structures This will be accomplished through 
programs aimed at developing improved composite blade designs 
and demonstrating their durability through rotating rig foreign 
object damage (FOD) tests, and also fatigue and other life-cycle 
survivability requirements. In addition, the necessary quality 
assurance (QA) procedures for long-life, durable composite engine 
components will be established The QA procedures should permit 
manufacture and acceptance of uniform quality fiber-remforced 
polymer matrix composites. The cost effective use of composites 
requires that components be designed and manufactured in an 
efficient manner with an ability to assure reproducibility and 
integrity The effort will initially focus on generating the technology 
needed to upgrade quality assurance procedures with emphasis 
on improved testing methods far quality control and inspection 
Subsequently, efforts will be directed at applying the improved 
QA procedures to the manufacture of a few selected engine 
components and then demonstrating the durability benefits of 
the improved-quality parts in long-term tests under simulated 
engine operating conditions. 

W78-70113 510-57-03 

Langley Research Center, Langley Station. Va 
COMPOSITES DURABILITY TECHNOLOGY 
E. E Mathauser 804-827-2036 
(505-02-13) 


The objective is to develop and demonstrate methods for 
relating composite materials characteristics to the lifetime 
performance of airframe components under operating load and 
environments. Included are studies to develop fundamental 
understanding of environmental effects, to develop improved 
design concepts, and to develop criteria that will assure long-term 
service life Emphasis will be directed at identification of significant 
parameters and development of procedures for quality control 
of graphite/epoxy composites Studies will be made to develop 
reliable composite materials test methods and to establish 
accelerated test and analysis methods to predict long-term 
performance Composite materials will be exposed in the flight 
environment to determine effects of moisture and other 
degradation mechanisms on mechanical properties Fatigue-tests 
will be undertaken to identify failure modes in typical wing-type 
composite structures Compressive strength tests of structural 
panels will be made to provide a data base for composite structures 
and to indicate failure modes and failure strain levels The results 
of this program are expected to give added confidence in structural 
design by providing information on the durability and long-term 
service iife of composite structures 

W78-70114 511-53-02 

Lewis Research Center, Cleveland. Ohio. 

QUIET. CLEAN GENERAL AVIATION TURBOFAN (QCGAT) 

G K Sieveis 216-433-4000 

(505-03-12) 

An experimental program is being conducted to provide the 
technology for quiet, clean and economical general aviation 
turbofan engines The program utilizes existing general aviation 
turbine-driven gas generator cores in experimental, quiet, high 
bypass turbofan engines. The experimental engines incorporate 
the latest quiet engine technology derived from the Quiet Engine 
Program, the Quiet. Clean Short-Haul Experimental Engine 
Program, and other related component technology programs The 
approaches selected for noise reduction are those considered 
appropriate for one or more specific engine applications They 
include both source noise reduction and noise suppression 
techniques Three study contracts awarded to three engine 
manufacturers to provide NASA with information required to 
start an experimental engine program (QCGAT) have been 
completed Two contractors for the current phase have been 
selected and both are under contract Each will design, fabricate, 
assemble, ground test, and -deliver an experimental turbofan 
engine 

W7S-70115 511-54-02 

Lewis Research Center. Cleveland, Ohio 
ENGINE COMPONENT IMPROVEMENT PROGRAM 
Joseph A Ziemianski 216-433-4000 

The objectives of the Engine Component Improvement 
Program are to. (1) develop components with improved 
performance which would reduce fuel consumption of current 
engines and be ready for introduction into new production of 
these engines in the 1980-1982 time period or sooner, and (2) 
provide additional technology which can be used to minimize 
the performance degradation of current and future engines The 
program has been divided into two parts: performance 

improvement and engine diagnostics .The performance improve- 
ment part is aimed at developing fuel saving components for 
new production of the JT8D, JT9D and CF6 engines and for 
upgrading of existing JT8D. JT9D, and CF6 engines The primary 
elements of this part of the program are feasibility analysis, 
component ng/model tests, and full-scale engine tests. Compo- 
nents to be evaluated will include seals, clearance controls, exhaust 
nozzle mixers, and engine digital electronic fuel control The 
engine dragnostlcs part of the program will consist of analysis 
and test of the JT9D and CF6 engines to identify and quantify 
the sources and the causes of engine performance deterioration 
with time This information will be used to improve current engines 
and aid m the design of future engines 

W7S-70116 511-55-02 

Lewis Reseerch Center, Cleveland, Ohio 
STRATOSPHERIC CRUISE EMISSION REDUCTION 
D A. Petrash 216-294-6860 
(505-03-22) 
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The obiective is to establish and demonstrate the technology 
necessary to reduce exhaust emissions from modern gas turbine 
aircraft engines to environmentally acceptable levels over the 
entire subsonic flight envelope with minimum adverse effects 
on performance, weight and complexity Special emphasis will 
be placed on achieving extremely low (<3g N02/kg fuel burnedi 
Oxides of nitrogen (NOx) emissions at stratospheric cruise 
conditions. NOx emissions will be reduced by operating the 
combustion system at extremely lean fuel-air mixtures Initiaily, 
fundamental in-house, grant, and contract studies will examine 
practical problems associated with this technique Studies will 
be conducted to examine NOx production in lean combustion 
systems, flashback and autoignition limits, fuel preparation apd 
stability augmentation techniques, and combustor constraints 
imposed by the engine With the design information from the 
initial studies, combustor concepts will be integrated into engine 
system designs and assessed Concepts which show potential 
for achieving program goals will be tested and screened The 
most promising designs will be developed through component 
tests leading to an engine verification If resultant optimized 
concepts cannot be incorporated into an existing engine, a 
preliminary engine design compatible with the combustion system 
will be developed 


W78-70117 511-56-02 

Lewis Research Center, Cleveland. Ohio 
VARIABLE CYCLE ENGINE COMPONENTS 
Albert G. Powers 216-433-4000 

Advanced supersonic transport aircraft are required to operate 
over a wide variety of flight conditions This creates confiictirig 
requirements on the propulsion system which, in many cases, 
can be most effectively met by a variable cycle engine (VCE) A 
VCE typically has 2 or more distinct operating modes, each 
tailored to provide optimum efficiency at one-of the major flight 
conditions, e g , takeoff, subsonic cruise and supersonic cruise 
SCAR engine studies conducted under RTOP 743-03-41 have 
identified two VCE candidates of primary interest These are the 
variable stream control engine (VSCE) and the double bypass 
engine (DBE) Both engines offer significant potential improve- 
ments over conventional engines in terms of both performance 
and environmental impact. Each depends, however, on the efficient 
functioning of novel and unique components including their 
compatibility with each other and with other engine subsystems 
when integrated into the selected engine configuration It is the 
objective of this RTOP to provide the component technology 
and component/engine integration data required in the most 
critical areas of both selected engines to demonstrate the critical 
components technology required for supersonic cruise engines 
with high propulsive efficiency together with reduced noise and 
emissions 

W78-70118 511-57-01 

Ames Research Center, Moffett Field. Calif. 

ADVANCED TURBOPROP PROGRAM - INSTALLATION 

AERODYNAMICS 

Leonard Roberts 415-965-S887 

The objective of this research is to support the development 
of the technology required to demonstrate the feasibility of 
advanced turboprop transport aircraft capable of cruise speeds 
and altitudes up to 8 Mach number and. 35,000 ft System 
studies will be conducted to analyze specific aircraft design 
tradeoffs These studies will serve to identify the most promising 
directions for future research and the potential market for advanced 
turboprop aircraft To provide an analysis of the flow field about 
the actual propeller blades, an advanced computational method 
using finite difference techniques will be developed The method 
will identify the near and far field flow conditions which can be 
used in the analysis of the acoustic and aerodynamic characteris- 
tics of the propeller Through a combination of theoretical and 
experimental studies, the aerodynamic technology required to 
integrate advanced turboprop propulsion systems with transport 
aircraft using supercritical wing technology -will be developed 
Detailed flow interactions among the propeller slipstream, nacelle, 
and wing surface will be examined and methods identified to 
optimize the installation Theoretical analyses will include existing 


linear methods and the development of an advanced method 
capable of handling the transonic slipstream-naoelle-wing 
interaction Experimentally, the flow interactions will be investi- 
gatedusing (l)aslipstreamsimulator to define the characteristics 
of the slipstream-supercritical wing interaction, and (2) a powered 
semispan model to provide an accurate simulation of the actual 
flow conditions 

W78-70119 511-57-02 

Lewis Research Center. Cleveland, Ohio. 

ADVANCED TURBOPROP PROGRAM 
James F Dugan 216-433-4000 
(511-50-01. 716-01-01. 505-04-72) 

The objective of the Advanced Turboprop Program is to 
demonstrate technology readiness for efficient, reliable, and 
acceptable operation at cruise conditions comparable to current 
turbofan-powered aircraft The Advanced Turboprop Program will 
be implemented in three phases This RTOP covers Phase 1 of 
the program. In Phase 1, wind tunnel tests will be performed 
to determine the aerodynamic and acoustic performance of 
two-foot-diameter models. The sound pressure level of an 
advanced two-foot-diameter propeller model will be determined 
in flight tests or in wind tunnel tests at Mach 0 8 Propeller 
noise prediction programs will be developed to include thin swept 
propeller blades experiencing airflow greater than Mach 1 0 
Propeller blade materials and structural concepts will be screened 
for feasibility and aeroelastic behavior. Preliminary designs for 
advanced large-scale propeller blades will be evaluated Through 
analysis and wind tunnel model tests, the interactions of the 
propeller, nacelle, and wing will be evaluated Propeller noise 
attenuation will be investigated by conducting fuselage wall 
acoustic attenuation studies, by performing model tests, and by 
investigating the feasibility of scaling fuselage acoustics. Design 
concepts for advanced gearboxes and pitch change mechanisms 
will be evaluated Existing gas turbine shaft engines and cores 
will be screened for use as a propeller drive for Phases 2 and 3 

W78-70120 511-57-04 

Hugh L Dryden Flight Research Center, Edwards. Calif 
ADVANCED TURBOPROP PROGRAM - FLIGHT TEST 
W. G Schweikhard 805-258-3311 
(5 1 1 -57-02) 

The objective is to develop and demonstrate by flight tests 
the technology for advanced turboprop propulsion systems having 
high propulsion efficiencies at cruise speeds, and altitudes up to 
Mach 0 8 and 35,000 feet This technology could provide fuel 
savings of 20% to 25% relative to current high-bypass turbofan 
engines while meeting reliability requiremental and environments 
noise constraints A two-feet diameter scale model of an advanced 
high tip speed propeller will be installed on a subsonic aircraft 
capable of flying Mach .8 at 30,000 feet altitude. Microphones 
will be placed on wing and fuselage, and acoustic flight test 
will be performed to obtain near field noise data A feasibiiity 
study by one or more aircraft manufacturers will be performed 
to investigate the various approaches to evaluate advanced 
full-scale turboprop engines either as a testbed engine or as a 
replacement of existing aircraft engines 

W78-70121 511-58-02 

Lewis Research Center, Cleveland, Ohio 

HELICOPTER TRANSMISSION SYSTEMS TECHNOLOGY 

W J Anderson 216-433-4000 
(505-04-42, 506-16-22) 

The objectives of this work are to develop the technology 
required for the design of advanced transmission systems for 
helicopter applications, to extend bearings, gearing, lubrication 
and traction concepts to achieve lightweight, compact, low-noise, 
long-life, low-cost, mechanical-power transtttission systems for 
advanced commercial helicopters, and to evaluate these concepts 
m component and transmission tests A helicopter hybrid traction 
drive which has the potential of being more compact and more 
reliable while being less costly and quieter than conventional 
transmissions will be designed and tested Advanced NASA 
bearing, gearing, seals and lubrication technology will be 
demonstrated on standard type transmission systems to evaluate 
improvements in life, load carrying capacity and survivability. 
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W78-70122 512-51-03 

Langley Research Center, Langley Station, Va 
DIGITAL FLY-BY-WlRE FLIGHT EXPERIMENT 
J n Elliott 804-827-4681 
(505-07-33; 512-51-04) 

The overall objective of this effort with DFRC is to provide 
the technology necessary for the implementation of advanced 
reliable Digital Fly-By-Wire systems in future aircraft Ttie program 
is to be carried out in accordance with the schedules and resources 
identified by the Digital Fly-By-Wire Project Plan The Phase I 
flight-test program to establish Digital Fly-By-Wire systems 
feasibility has been completed In Phase II which is currently 
underway, a multi-channel digital system has been developed 
and IS undergoing flight tests in the F-8C aircraft This is a 
three-channel system utilizing redundancy management concepts 
similar to Space Shuttle applications and providing the capability 
to evaluate, in flight, advanced control laws being developed 
jointly with DFRC In FY-78, flight evaluations of an adaptive 
control law will be completed and analytical redundancy 
management concepts developed for evaluations in FY-79 

W78-70123 512-51-04 

Hugh L Dryden Flight Research Center. Edwards. Calif. 
DIGITAL FLY-BY-WIRE FLIGHT EXPERIMENT 
C R. Jarvis 805-258-3311 
(512-51-02) 

The overall objective of this effort with LaRC is to provide 
the technology necessary for the implementation of advanced 
reliable digital fly-by-wire systems in future aircraft The program 
IS to be carried out in accordance with the schedules and resources 
identified by the digital fly-by-wire project plan The Phase I 
flight test program to establish digital fly-by-wire systems 
feasibility has been completed. In Phase II. which is currently 
underway, a multichannel digital system has been developed 
and is undergoing flight tests in the F-8C aircraft This is a 
three-channel system utilizing redundancy management concepts 
similar to space shuttle applications and providing the capability 
to evaluate, in flight, advanced control laws being developed 
jointly with LaRC In FY-1978, flight evaluations of an adaptive 
control law will be completed and analytical redundancy 
management concepts developed for evaluations in FY-1979. 

W78-70124 512-52-01 

Ames Research Center, Moffett Field, Cahf, 

GENERAL AVIATION ADVANCED AVIONICS SYSTEMS 
C T. Snyder 415-965-5427 
(512-52-02: 513-50-11) 

The objective of this program is the design and demonstration 
of a totally integrated advanced, low-cost avionics system to 
enhance the safety, reliability, and utility of future general aviation 
aircraft The approach is to synthesize various subsystem concepts 
and conduct supporting studies of the projected microelectronic 
and fluidic technology, aircraft design, and air traffic control 
environment of the 1980's, to formulate a system definition 
which can be scrutinized against requirements and cost-benefit 
criterra to forihulate final speciflcations and designs The system 
design will be verified in simulations and flight tests with active 
participation of the FAA and the aviatior^ industry This is a 
joint program between ARC and LaRC The lead center is ARC 
who, rn addition to subsystems development, is responsible for 
the overall final system design, fabrication, simulations and 
flight tests LaRC is responsible for the development of fluidic 
and other avionic sybsystems with emphasis directed toward 
the light aircraft end of the general aviation spectrum 

W78-7012S 512-52-03 

Langley Research Center. Langley Station, Va 

GENERAL AVIATION ADVANCED AVIONICS 

H, J. E Retd, Jr. 804-827-3551 

{505-07-13) 

The objective of the work under this RTOP is the development 
of subsystem concepts, using fluidic and electronics technology, 
which will enhance the safety and utility of general aviation 
light aircraft The approach is to develop and test in simulation 
and flight, navigation, control, and display components, instrumen- 
tation, and subsystems. Potential reliability and low cost are 


stressed in this work Control concepts for autopilot application, 
which are independent of aircraft primary control, and with a 
reduced authority, are examples A fundamental thrust of this 
work IS to develop autopilot concepts which eliminate expensive, 
high-maintenance components such as gyroscopes This is a joint 
program between ARC.and LaRC The lead Center is ARC which, 
in addition to subsystems development, is responsible for the 
overall final system design, fabncation, simulations and flight 
tests. LaRC is responsible for the development of fluidio and 
other avionic subsystems with emphasis directed towards the 
light aircraft end of the general aviation spectrum 

W7S-70126 513-50-11 

Ames Research Center, Moffett Field, Calif. 

SYSTEM TECHNOLOGY STUDIES 
C. T Snyder 415-965-5567 

The overall objective is to analyze the operatlonat compatibility 
and safety of future air transportation systems and concepts, 
identify technology and systems requirements, and evaluate the 
critical cost-benefit parameters The three following programs 
will be carried out to accomplish this: (1) demonstrate the 

feasibility of low cost microwave landing system (MLS) avionics 
by designing, fabncating and testing a MLS airborne receiver 
for small community operations and assess suitable cost/ 
performance/ technology tradeoffs; (2) through contractor and 
in-house studies, simulation methods for the validation and failure 
effects analysis of advanced digital flight control and avionic 
systems will be identified, evaluated, developed and demonstrated 
through a joint NASA/FAA/Industry program to improve the 
certification process, encourage the technology transfer of 
advanced flight control and avionic concepts and to increase 
confidence in failure modes analysis methods, and (3) the 
operation of commuter transport aircraft at major hub airports 
will be investigated to determine flight path control, terminal 
access turn around time. aircraft/aIrport compatibility, congestion 
reduction, operational aspects, safety and environmental impacts 
such as noise, emission, public acceptance, etc. 

W78-70127 513-50-13 

Langley Research Center. Langley Station. Va. 

SYSTEMS TECHNOLOGY STUDIES 
B L Dove 804-827-3681 

An Omega navigation aircraft receiver, developed in-house, 
will be evaluated in a flight test program at the Wallops Flight 
Center. Receiver performance when operating in the difference 
mode, to expand distinct lane width, will be assessed as will 
the standard and differential operational modes of Omega. .Also, 
a generalized capability will be developed to analyze-the functions 
and. safely of hardware and software designs of representative 
digital systems 

W78-70128 513-52-13 

Langley Research Center. Langley Station, Va. 

TERMINAL CONFIGURED VEHICLE PROGRAM 

J P Reeder 804-827-2377 

(505-07-31) 

The Terminal Configured Vehicle (TCV) Program is an 
advanced technology activity focused on conventional takeoff and 
landing (CTOL) transport aircraft that will be operating in reduced 
weather minima in the future high-density terminal areas equipped 
with new landing systems, navigational aids, and increased 
surveillance and automation under development by DOT-FAA 
The broad objectives of the program are to provide improvements 
in the airborne systems (avionics and air vehicle) and operational 
flight procedures for reducing approach and landing accidents, 
reducing weather minima, increasing air traffic controller 
productivity and airport and ainivay capacity, saving fuel by more 
efficient terminal area operations, and reducing community noise 
by operational procedures This involves research analyses, 
simulations, and flight studies A modified Boeing 737 airplane 
(Research Support Flight System, RSFS) equipped with highly 
flexible display and control equipment made available by 
DOT/FAA, will be used to study operations in simulated ftiture 
terminal area environments. Active coordination will be maintained 
with DOT/FAA and DOD. Particular emphasis will be given to 


20 



OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 


CQmpatibitity with the microwave landing system (MLS) under 
deveiopmertt by DOT/FAA and with traffic control systems. 

W78-70129 513-53-11 

Ames Research Center. Moffett Field, Calif 
STOL OPERATING SYSTEMS 
C T Snyder 415-965-5424 

Experiments will be conducted on navigation, guidance, 
control, and flight management systems concepts for STOLaircraft 
using advanced integrated airborne avionics including advanced 
strapdown laser gyros and a lime-reference scanning beam (TRSB) 
microwave landing system The results will be used to define 
design criteria and operational procedures for STOL aircraft in 
the terminal area Investigations will be conducted encompassing 
analysis, simulation, flight experiments, and supporting studies 
These investigations will emphasize the terminal area navigation, 
guidance, control, and flight management problems which must 
be solved to take maximum advantage of STO L aircraft capabilities 
for making steep ascents and descents, tight turns, and slow 
speed approaches and landings The flight experiments will be 
conducted using the flexible airborne digital research avionics 
system (STOLAND) and the strapdown laser gyro inertial reference 
system in conjunction with DHC-6 (Twin Otter) aircraft, Augmentor 
Wing Jet STOL Research Aircraft, YC-15 AMST aircraft, and 
Quiet STOL Research Aircraft (QSRA) The ground navigation 
aids used in these investigations include VOR/DME, TACAN, 
and 3 prototype TRSB microwave landing guidance system 
furnished by the FAA 

W78-701 30 513-54-11 

Ames Research Center. Moffett Field, Calif. 

VTOL OPERATING SYSTEMS EXPERIMENTS 

C T. Snyder 415-965-5430 

(513-53-11) 

The objective is to develop a data base for use m establishing 
navigation, guidance, and control system concepts, design criteria, 
and operational procedures for VTOL aircraft This technology 
base will aid the development of efficient, economical VTOL 
short haul operations with minimum adverse environmental 
impact The objective also includes a research and technology 
program to support Army requirements for assuring a VTOL 
operational capability into a wide variety of landing sites, under 
reduced visibility conditions The approach will utilize: analytical 
studies, piloted closed-loop simulations, and flight experiments 
Analytical studies wiH'be carried out in-house and under contract. 
Piloted simulation studies will be accomplished at Ames prior 
to flight tests Flight experiments will be carried out in the Tilt 
Rotor Research aircraft (XV-15) using the V/STOLAND avionics 
system. Two V/STOLAND systems are being procured and will 
be installed alternately in the S-19 dual-purpose (UH-1 H &XV-1S) 
fixed-base simulator cab and m the UH-1H and XV-15 aircraft 
The simulator installation will be used for piloted simulation studies 
and computer software development for the NASA and Army 
programs The navigation, guidance, and display concepts being 
developed for use in the XV-15 operating systems flight 
experiments will first be evaluated on the UH-1 H/VSTOLAND 
system The XV-15/VST0LAND will be used to investigate 
alternative functional configurations, timerconstramed flight paths, 
and omnidirectional approaches 

W78-70131 513-54-13 

Langley Research Center, Langley Station. Va, 

ROTARY WING VTOL OPERATING SYSTEMS EXPERI- 
MENTS 

J F Garre n 804-827-3621 
(505-07-131 

The program will encompass -the investigation of operating 
systems and piloting techniques for operations from downtown 
vertiports under all-weather conditions Terminal air traffic 
procedures, airspace requirements, and avionics system require- 
ments will be defined The scope of the objective includes 
technical integration of advanced control and display concepts 
with advanced navigation and guidance systems, coupled with 
development of suitable terminat-area operating procedures, to 
permit the routine utilization of trajectories optimized from the 
standpoint of noise, airspace, fuel, and overall efficiency 


considerations. Flight vehicles and simulation facilities equipped 
with electronic display systems and advanced control concepts 
will be used to define the degree of automation required in the 
aircraft control system and in the guidance, display, and 
communication systems onboard the aircraft for VTOL terminal- 
area operations 

W78-70132 514-50-01 

Ames Research Center, Moffett Field, Calif. 

ADVANCED ROTORCRAFT DESIGN AND APPLICATION 
STUDIES 

W H Decker! 415-965-5887 
(505-10-27, 791-40-31) 

The objective of this effort is to investigate advances in 
rotorcraft technology which offer unique performance and 
operational advantages for civil and military application Advanced 
technology applied to the problem areas of vibration, noise, safety 
and gust response will be evaluated in terms of the overall 
vehicle configuration It is anticipated there will be numerous 
tradeoffs for reduced weight and improved fuel economy which 
will vary for different configuration-mission combinations In 
addition, the detailed design integration study of a hingeless tilt 
rotor XV-15 aircraft will be continued to clearly identify major 
design problems and provide design solutions. This study will 
define both a test program and a flight research program for 
evaluating this advanced tilt rotor technology 

W78-70133 514-52-01 

Ames Research Center, Moffett Field, Calif 
WAKE VORTEX MINIMIZATION 
C T Snyder 415-965-5567 

The objective of this program is to reduce the wake vortex 
behind aireraft in order to reduce the landing separation distance 
imposed on transport aircraft by lift-generated wake vortices from 
the present 3 to 6 miles to 2 miles without signifleant detriment 
to aircraft performance. Experiments will be conducted in flight 
and in ground-based facilities and theoretical studies will be 
made on innovative techniques to reduce the wake vortex behind 
transport aircraft. 

W78-70134 514-52-03 

Langley Research Center, Langley Station, Va. 

WAKE VORTEX MINIMIZATION 
A W Hall 804-827-3274 

The objective of this effort is to reduce the hazard potential 
of wake vortices shed by transport aircraft through aerodynamic 
means without significant detrimental effects on aircraft 
performance This obj'ective will be met by developing experimental 
techniques and theoretical numencal methods to enhance the 
understanding of the fundamental flow mechanisms associated 
with the, generation of multiple vortex wakes, their interaction, 
and turbulent decay. A detailed understanding of the relationship 
of aircraft span-load distribution and turbulence effects will be 
obtained 

W78-70135 514-52-04 

Hugh L Dryden Flight 'Research Center. Edwards, Calif. 

WAKE VORTEX MINIMIZATION 
M R. Barber 805-258-3311 

This RTOP covers continuing DFRC activities related to 
full-scale, flight test evaluations of various aerodynamic wake 
vortex alleviation devices. These devices have been, and/or, are 
being developed in ground facility tests at ARC arid LaRC. The 
approach taken is that of flying the devices on actual transport 
aircraft (eg, 747's. DC-10's. L-1 Oil's etc I Comparisons of 
the vortex characteristics with and without the devices are made 
by probing the aircraft's wake with specially instrumented probe 
aircraft (e g , DFRC's T-37. ARC'S Lear Jet. and the FAA's DC-9) 
To facilitate wake probing, specialized vortex visualization systems 
are being used and developed 

W78-70136 514-54-04 

Hugh L Dryden Flight Research Center, Edwards, Calif 
AIRFRAME/PROPULSION SYSTEM INTERACTION 
T. W Putnam 805-258-3311 
(505-06-34) 
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Two F-15 aircraft are being flown at DFRC to obtain flight 
data for correlation with wind tunnel data and anatytical results 
These data are being obtained in order to improve predictive 
techniques. The specific objectives of this effort are to determine 
full scale F-15 airframe/propulsion system interference drag for 
correlation with scale model wind-tunnel test data: assess F-15 
engine/inlet compatability for correlation with wind tunnel data: 
evaluate an improved in-flight thiust measurement technique, 
assess F-15 high alpha and agility flight characteristics for 
correlation with wind tunnel test data and 3/8-scale model flight 
data; and support the USAF m determining the acceptability of 
F-15 component improvement items 

W78-70137 514-55-03 

Langley Research' Center, Langley Station, Va 

LAMINAR FLOW CONTROL 

R. J. Muraca 804-827-2045 

(516-53-13) 

The broad abjective of this Laminar-Flow Control (LFC) 
element of the NASA Aircraft Energy Efficiency (ACEE) Program 
IS to demonstrate that predicted reductions in fuel consumption 
are attainable for new-design commerical transports through the 
application of laminar-flow control and to validate acceptable 
economics in the manufacture and safe commercial operation of 
LFC airplanes The technology developed will be applicable to 
although insufficient for military transports The LFC element of 
ACEE consists of three phases: (a) precursor activities and systems 
definition, ib) systems development, ic) flight validation The Phase 
I activities which will be accomplished in fiscal years 1976 
through 1978 are covered by this RTOP 

W78-701 38 51 5-51 -1 1 

Ames Research Center, Moffett Field, Calif 
HUMAN FACTORS IN AVIATION SAFETY 
H P Klein 415-965-5094 
(505-09-31, 605-08-21) 

This research is designed to obtain information regarding 
factors in the national aviation system that cause or contribute 
to the occurrence of human errors in aviation operations, to 
evaluate the risVs attributable to those factors, and to examine 
ways of eliminating them from the aviation system, or of 
ameliorating their potentially harmful effects Descriptive and 
analytic studies of occurrences. Incidents and accidents are used 
to determine system and other factors associated with human 
errors in aviation operations Full mission simulation studies are 
performed to evaluate the ways in which these factors influence 
human performance These studies are supplemented where 
required by laboratory studies of human behavior in complex 
systems Candidate solutions and intervention strategies are 
examined in full mission simulations or in flight The program is 
carried out in close collaboration with other government and 
industry groups which must implement promising solutions 
designed to reduce the number of seriousness of human errors 
in the aviation system, 

W78-70139 516-50-01 

Ames Research Center. Moffett Field. Calif 
SHORT-MEDIUM RANGE ADVANCED TECHNOLOGY 
AIRCRAFT DESIGN STUDIES 

W H. Deckert 415-965-5887 
(791-40-13) 

The objective of this work IS to help develop a sound 
technological base for future decisions relating to the design, 
development, and operation of commercial air transportation 
systems This objective will be achieved through studies and 
selected experiments that examine the relationships between 
aircraft technology, airline economics and markets, and environ- 
mental constraints, and also through the support of advanced 
analytical techniques that will provide an effective tool in analyzing 
advanced configurations This work will be done in sufficient 
detail to provide a realistic assessment of the critical technical 
problems regarding transport aircraft design, development and 
operations and their development and operational costs Results 
will be used to help define the future direction of productive 
technical (and system related) activity for air transportation 
systems. This will include defining the need for a flight research 


program to demonstrate the integration of technologies. During 
the next year this work will concentrate on determining the 
potential for advanced short-haul commuter aircraft incorpor- 
ating the most promising applications of advanced technology 
to Improve the aircraft performance while reducing costs. These 
investigations will be performed in-house and under contract 

W7S-70140 516-50-23 

Langley Research Center, Langley Station. Va. 

ADVANCED TRANSPORT AIRCRAFT TECHNOLOGY 
D W. Conner 804-827-3338 

The objective will be to provide technology for advanced 
transport aircraft through (1) studies of ail-new total aircraft 
configuration concepts, (2) studies of Incorporating promising 
new subsystem concepts in advanced aircraft configurations, and 
(3) precursor studies tq generate the technology identified as 
critical to advanced subsystems where such technology needs 
are not otherwise being addressed These studies, covering future 
needs for both passenger and cargo transports, are aimed at 
improving aircraft economics, fuel use, noise, emissions and 
airport congestion Subsystem areas involve advanced structures, 
advanced aerodynamics, including laminar flow control and 
advanced propulsion systems, including use of alternate fuels 
The approach will be to utilize both in-house and contractual 
efforts 

W78-70141 516-51-04 

Hugh L Dryden Flight Research Center, Edwards. Calif 
YF-12 FLIGHT EXPERIMENTS 
B. M Kock 805-258-3311 

The YF-12, the only aircraft capable of triple sonic speed 
for long durations, is used as a true environment facility for 
testing full-scale advanced technology expenments Technology 
readiness and feasibility can be assessed by experimentation on 
the YF-12 far in advance of future military or civil needs and 
can supply the confidence of full-scale and true aircraft environ- 
ment. Numerous structures, aerodynamics and propulsion concepts 
are being tested and evaluated against other predictions and 
analysis techniques, thereby updating the capability to more 
confidently apply the predictive techniques for more advanced 
aircraft of the future. 


W78-70142 516-53-03 

Langley Research Center, Langley Station, Va. 

ENERGY EFFICIENT TRANSPORT 
W. J Alford 804-827-2396 

The objectives are to expedite industry acceptance and 
application of advanced aerodynamics and active controls 
technology in an integrated manner to achieve significant energy, 
economic, and aircraft sales benefits In-house and industry 
experimental and analytical efforts will be continued in the areas 
of supercritical aerodynamics, high-hft systems, propulsion/ 
airframe integration, viscous drag reduction, and wing/ 
empennage/activB controls integration utilizing reliable, maintain- 
able flight control systems The industry activities are generally 
oriented at near-term derivative aircraft and the in-house activities 
are generally focused et the longer term .new generation aircraft 
technologies that have higher potential with commensurately 
higher risks Emphasis will be placed on technologies having 
the greatest benefits to long-haul subsonic transport aircraft 

W78-70143 516-53-04 

Hugh L Dryden Flight Research Center. Edwards, Calif 
ENERGY EFFICIENT TRANSPORT FLIGHT RESEARCH 
M. R. Barber 805-258-331 1 
(516-53-01. 505-02-24) 

Flight tests of Whitcomb wmglets on a KC-135 aircraft will 
be conducted This effort is directed toward the development of 
a system integration technique resulting in the design of an 
active control system to provide gust alleviation, maneuver load 
control, and flutter suppression for the Aeroelastic Research Wing 
Vehicle (ARW-2). A determination will be made of the extent of 
natural laminar flow that can be achieved in a flight environment 
over the upper surface of a subsonic cruise airfoil 
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W78-70144 616-57-02 

Lewis Research Center, Cleveland, Ohio 

AERIAL APPLICATIONS DISPERSAL SYSTEMS EVALUA- 
TION AND IMPROVEMENT 

W. C Strack 216-433-4000 

Existing and new technologies for dispersal system improve- 
ment will be evaluated analytically and, if sufficiently promising, 
by limited experimental testing Improvement in liquid droplet 
size uniformity is specifically sought, although conceptual 
improvements in other areas such as dry material spreaders and 
automatic flow control will also be addressed 

W78-70145 516-57-03 

Langley Research Center, Langley Station, Va 
AERODYNAMICS OF AERIAL APPLICATIONS AIRCRAFT 
AND SYSTEMS 
A W Hall 804-827-3274 
(791-40-53) 

The objective of aerial applications research is to improve 
the effectiveness and efficiency of agricultural production systems 
through application of aeronautical technology Specifically, the 
technology will be developed for both short- and long-term 
improvements in the accuracy of distribution, environmental, 
health, and safety aspects of aerial applications, and improvements 
in .aircraft aerodynamics, flight controls, and structures The 
program wilt take an integrated systems approach to the total 
process of aerial applications of agricultural chemicals, fertiliz- 
ers, and seeds 

W78-70146 516-57-08 

Wallops Station, Wallops Island, Va. 

AERIAL APPLICATIONS SYSTEMS PERFORMANCE 
EVALUATION AND MEASUREMENT 

Loyd C Parker 804-824-341 1 

The objectives a re to identify and define systems for evaluation 
and measurement of aerial application systems performance, and 
to conduct field measurements and experiments which validate 
instrumentation requirements and provide baseline data on aerial 
application systems performance Studies will be conducted 
which define current state of the art, deficiencies in present 
knowledge and measurement concepts and new technological 
approaches Field test experiments will be planned and conducted 
to provide baseline data on present systems performance and 
to evaluate sensor concepts Based on these studies a field test 
and measurement system will be defined 

W78-70147 518-51-Ot 

Ames Research Center, Moffett Field, Calif. 

ROTORCRAFT SYSTEMS FUGHT VAUDATION 
Leonard Roberts 415-965-5066 
(505-10-24. 516-50-01) 

The objective of this systems technology program is to exploit 
the potential for significantly improved helicopters in the broad 
areas of performance, efficiency, noise and dynamics through a 
program of advanced rotor technology advancement The goals 
of this program are to substantially improve the performance, 
utility, efiiciency, dynamics, noise, maintainability and ownership 
cost of civil and military helicopters and tilt-rotor aircraft through 
system design studies, focused small and large scale tests in 
ground-based facilities and selected flight tests of current 
state-of-the-art rotors and advanced concept rotor systems This 
RTOP also covers the tasks involved in the transfer of helicopter 
research from Langley to Ames This includes the transfer of 
the two Rotor Systems Research Aircraft; the AH-1G. UH-1H, 
SH-3. and CH-47 helicopters with associated equipments as 
specihed in the transfer plan; and transfer of the CH-53 helicopter 
since it is currently being used m the helicopter operating systems 
program which is being transferred to Ames. As soon as funds 
become available, a coordinated senes of system design studies 
and wind-tunnel investigations will be initiated to define advanced 
rotor concepts for flight investigations on the Rotor Systems 
Research Aircraft and the Tilt-Rotor Research Aircraft 

W78-70148 518-51-03 

Langley Research Center, Langley Station, Va 

ROTOR SYSTEMS RESEARCH AIRCRAFT (RSRA) OPERA- 
TIONS 


S White 804-827-3364 
(505-10-23: 745-01-03) 

The Rotor Systems Research Aircraft (RSRA) operations 
objective IS to provide Langley in-house support to bring into 
operation two versatile flight research aircraft to provide 
economical rotorcraft research capability in the dynamic environ- 
ment of flight These research aircraft will provide research 
capabilities that cannot be duplicated in ground-based facilities 
This IS in support of a joint project with the Army, m accordance 
with the Memorandum of Understanding between NASA and 
the Army dated November 1. 1971 The project will be managed 
through a joint Project Office in accordance with the NASA/Army 
Rotor Systems Research Aircraft Project Plan which was jointly 
approved by NASA and the Army on February 23. 1973. and 
updated February 7. 1974. 
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W78-70149 716-01-02 

Lewis Research Center. Cleveland, Ohio 

ENERGY EFFICIENT ENGINE 

Neal T. Saunders 216-433-4000 

(511-54-01; 510-53-01, 505-04-02) 

The objective of this program is to develop and demonstrate 
technology for a next generation turbofan engine having 10 to 
15% lower specific fuel consumption, about a 5% reduction in 
direct operating cost, and reduced emissions and noise levels 
as compared to current high-bypass turbofan engines Contracts 
for engine definition were awarded to two engine companies in 
order to define engine type and performance characteristics on 
the basis of both engine preliminary design and aircraft integration 
considerations Each engine company is working with three 
airframe company subcontractors to provide the aircraft integration 
data Two airlines are under direct contract to NASA to evaluate 
the studies from a user point of view From these studies, the 
energy efficient engine design characteristics will be chosen The 
major part of this program will then be initiated with award of 
parallel component development and integration efforts to two 
engine companies Engine system analysis, design, and integration 
will continue in order to provide refinement to the engine designs 
and performance estimates Technology (analysis, design and 
small-scale concept testing) in areas not covered by related 
programs will be performed Advanced engine components will 
be designed and developed, and performance will be verihed by 
rig tests The high-spool core system will be designed, fabricated, 
and tested to evaluate its performance characteristics and to 
further refine the design of the components The low -spool 
assembly will be integrated with the core to evaluate two-spool 
integrated performance 

W78-70150 723-01-03 

Langley Research Center, Langley Station, Va 
HIGHLY MANEUVERING AIRCRAFT TECHNOLOGY 
W. P Henderson 804-827-2676 

The objective of this research is to promote and stimulate 
the application of new and innovative technologies in a multidisci- 
plinary manner so as to exploit, to the highest practical degree, 
the synergistic potential of the new technologies for the design 
of future fighter aircraft. A vital part of this research will be to 
support the ongoing NASA HiMat programs The study of the 
highly integrated canard-wing concept will be pursued with the 
objectives of defining the stability and control characteristics at 
high angles of attack Promising ideas for obtaining high 
aerodynamic performance for maneuvering fighter aircraft will 
be examined analytically and experimentally with primary emphasis 
on investigating their aerodynamic performance, propulsion, 
stability, and control characteristics Representative promising 
concepts which may be incorporated into the basic carard-wing 
concept include a high aspect ratio, two-dimensional, vectoring 
nozzles and anti-spin'' devices The experimental studies will be 
conducted in the Langley 16-foot, full-scale and spin tunnels. 


23 



OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 


and simulator studies in the Differential Maneuvering Simulator 
(DMSI 

W78-70151 723-01-04 

Hugh L Dryden Flight Research Center, Edwards, Calif 
HIGHLY MANEUVERABLE AIRCRAFT TECHNOLOGY 
P C Uschke 805-258-331 1 
(505-11-54. 505-02-24) 

This RTOP covers the flight-test phase of a program to 
provide improved technology for the design of highly maneuverable 
aircraft Present design restraints will be relaxed to permit complete 
freedom in the application of state-of-the-art systems such as 
integrated, computerized controls, composite structures, propulsion 
augmentation of lift and control, and the like. In order to achieve 
maximum benefits from synergistic effects. The complex and 
innovative configurations such as the HiMAT design can only 
be validated and the high risk technology matured for manned 
vehicle application through extensive testing of the complete 
configuration in the real and dynamic environment of flight The 
high level of technical risk inherent in the HiMAT designs precludes 
their application to manned prototype vehicles because of pilot 
safety concerns and the enormous cost of these aircraft This 
program will use large scale free-flying models controlled by 
remote piloting techniques to acquire actual flight-test data at a 
minimum cost The facility for these tests exists at DFRC and is 
currently being extended to handle supersonic vehicles 

W78-70152 734-01-13 

Langley Research Center. Langley Station, Va. 

COMPOSITE COMPONENTS (ACEE) 

L F Vosteen 804-827-3081 
(734-02-13) 

The objective of the composite components program is to 
accelerate the introduction of composite structures in commercial 
transport aircraft This will be accomplished through the 
progressive introduction of selected components in current aircraft 
production. Design technology for typical secondary structure 
components and medium-sized primary structures will be 
developed. Manufacturing processes suitable for production will 
be developed and verified through comprehensive ground testing 

W78-70153 734-02-13 

Langley Research Center, Langley Station. Va. 

COMPOSITE WING (ACEE) 

L F. Vosteen 804-827-3081 
(734-01-13) 

The composite wing is part of the ACEE composite structures 
program The objective is to develop design and manufacturing 
technology to accelerate the introduction of composite structures 
in new and derivative commercial transport aircraft. Multiple 
contracts will be awarded to investigate the utilization of 
composites in wing structure ‘Following the completion of the 
studies, a contractual program will be initiated to develop 
composite wing structure 

W78-70154 738-01-02 

Lewis Research Center. Cleveland. Ohio 

QUIET CLEAN SHORT-HAUL EXPERIMENTAL ENGINE 

Carl C. Ciepluch 216-433-4000 

(505-05-32) 

The objective of this program is to design, build and test 
experimental engines to consolidate and demonstrate the 
technology needed for very quiet, clean and efficient propulsion 
systems for economically viable and environmentally acceptable 
powered lift short-haul aircraft Two experimental propulsion 
systems, engines and nacelles, one for under-the-wFng and one 
for over-the-wing installations, will be designed, built, tested and 
delivered to the Lewis Research Center Acoustic and aerodynamic 
performance testing in wing-flap system installations will be 
conducted to verify system characteristics and achievement of 
program goals 

W/78-701BS 743-01-01 

Ames Research Center, Moffett Field. Calif. 

SCAR FUEL TANK SEALANTS 
R W, Rosser 415-965-5244 


Fuel tank sealants will be developed which offerTong service 
life under conditions encountered in advanced supersonic aircraft 
The specific obj’ectives are to. synthesize, characterize, and 
vulcanize sealant elastomers; study mechanism(s) by which they 
deteriorate on exposure to heat both in the presence and absence 
of fuels, select optimum sealant and determine its thermophysical 
and dynamic properties: and evaluate it by* performing appropri- 
ate environment and flight testing Novel elastomers will be 
synthesized as candidate fuel tank sealants designed to meet 
flight requirements of Mach 2 7-3 0 and higher. The mechanism 
and kinetics of thermal degradation of these sealants will be 
investigated Gum sealants will be selected, compounded, and 
tested under simulated fuel tank conditions to establish their 
long term service life The optimum sealant will then be applied 
to a fuel tank in an advanced aircraft and flight tested 

W78-70156 743-01-03 

Langley Research Center, Langley Station. Va 
SCAR-STRUCTURES AND MATERIALS TECHNOLOGY 
E. E Mathauser 804-827-2036 
(743-05-03) 

The objective of this program is to establish a supersonic 
structures and materials technology base by developing capability 
in structural concepts and design, toads and aeroelasticity, and 
in materials, fatigue, and manufacturing methods The development 
of capability for computer-aided analysis and synthesis will be 
undertaken, and validation of the computer tools and methodology 
by applications to SCAR configurations will be made Advanced 
transonic/supersonic flutter methodology and aeroelastic load 
prediction methods will be developed Validation of active landing 
gear design methodology will be made and a description of 
high altitude atmospheric turbulence environment obtained 
Included also is work on strength, fatigue and fracture to establish 
structural integrity of materials and representative components: 
performance of time -temperature-stress studies to determine 
capabilities of advanced materials, application of advanced resins 
and adhesives: development of fabrication methods including 
superplastic forming of titanium, and fabrication, ground test, 
and installation of components on the YF-12 and Boeing 737 
aircraft for flight service evaluation The structures and materials 
technology from this program writ permit major reductions in 
structural weight, improved structural integrity and lower cost 
for supersonic cruise aircraft. 

W78-70167 743-01-04 

Hugh L Dryden Flight Research Center, Edwards, Calif 
SCAR STRUCTURES AMD MATERIALS TESTING 
J M, Jenkins 805-258-331 1 

The objective IS to determine the structural performance of 
candidate supersonic materials and fabrication techniques. A 
coordinated program of flight tests on the YF-12 airplane and 
supporting laboratory tests in the DFRC Flight Loads Research 
Facility will evaluate such advanced concepts as corrugated and 
honeycomb sandwich, composites, skin stringer, and superplastic 
formed titanium concepts in a load and thermal environment 

W78-70158 743-03-22 

Lewis Research Center, Cleveland. Ohio. 

SCAR PROPULSION TECHNOLOGY 
R J Weber 216-433-4000 

Advances in propulsion system technology will be required 
to permit the development of a quiet, clean, economical 
commercial supersonic transport Contracts for the study of such 
airplanes have been let by Langley Research Center, and other 
supporting work is being performed at each of the NASA Research 
Centers As part of that effort. LeRC is studying the propulsion 
system in order to define the most desirable engine cycle, identify 
technology requirements, and advance the various component 
disciplines peculiar to supersonic flight to the point where 
development of an actual engine could be undertaken when 
desired. The effort involves in-house and contracted research in 
engine cycles, noise and pollution, stability and control, materials, 
and various unique components. 

W78-70159 743-04-13 

Langley Research Center. Langley Station, Va 
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SCAR - AERODYNAMIC PERFORMANCE TECHNOLOGY 

F. E McLean 804-827-4576 

The objectives of this programiare to advance the state of 
the art in supersonic aerodynamics through the generation of 
comprehensive data bases on promising advanced supersonic 
configuration concepts, through the development of better tools 
for aerodynamic design and analysis, and through continued 
research on important sonic boom phenomena. Aerodynamic 
advances resulting from this program will be studied in concert 
with technoiogy advances in the related disciplinary areas of 
propulsion, structures and materials, and controls through detailed 
systems integration and technology studies of representative 
supersonic cruise aircraft concepts Throughout the studies, major 
consideration will be given to the factors which influence and 
improve the noise, pollution, energy efficiency, and overall 
performance of potential future supersonic cruise aircraft. 
Objectives of the program will be accompitshed through 
construction and tests of models of industry and NASA supersonic 
configuration concepts, through support of in-house. industry and 
university approaches to the development of critical design and 
analysis methods, and through in-house and university studies 
of sonic-boom. In-house NASA and industry design integration 
teams will build up to an adequate level to perform meaningful 
technology studies and provide reliable direction to the future 
research effort 

W78-70160 743-05-03 

Langley Research Center, Langley Station, Va 
SUPERSONIC CRUISE AIRCRAFT RESEARCH-ACTIVE 
CONTROL OF AEBOELASTIC RESPONSE 

W H Reed, III 804-827-2265 
(743-01-03) 

In order that dynamically scaled aeroelastic wind tunnel 
models may be used to study and validate active control 
applications for the minimization of aircraft aeroelastic response, 
the state of the art of modeling technology, including model 
design and construction and testing techniques, will be advanced 
as required for active control applications In addition to basic 
technique development, considerable emphasis will be placed 
on validating model procedures by correlating wind tunnel results 
with anaiyticai and flight data So that future supeisonic cruise 
aircraft can take full advantage of the potential benefits of active 
control for the minimization of aeroelastic response, research 
will be conducted to develop new active control concepts and 
approaches that are particularly applicable to SCAR class aircraft. 
These efforts are designed to help meet the general objective 
of establishing an expanded supersonic stability and controls 
technology base in parallel with the expansion of other supersonic 
disciplinary technologies which will provide major control system 
advances applicable" to aircraft operating at supersonic cruise 
speeds 

W78-70161 743-05-04 

Hugh L Dryden Flight Research Center, Edwards, Calif. 

SCAR STABIUTY & CONTROL TECHNOLOGY 
D. T. Beriy 805-258-3311 

Significant handling qualities problem areas generic to 
supersonic cruise vehicles have been observed during XB-70 
and YF-12 flight tests This RTOP is concerned with analytical 
techniques suitable for the development of handling qualities 
criteria for supersonic cruise flight The problem areas of concern 
include airframe, propulsion and structural interactions, 
requirements for automatic control, atmospheric influences, and 
inadequancy of current criteria for high speed cruise flight These 
goals are being pursued by university grants and/or contracts 
to private industry. 

W78-70162 744-01-01 

Ames Research Center, Moffett Field, Calif 
TILT ROTOR RESEARCH AIRCRAFT 
W H Decker! 415-965-5442 

The objective of this-RTOP is to design, develop, and conduct 
flight research in two XV-15 Tilt Rotor Research Aircraft to 
prove the tilt rotor concept for potential military and civil missions 
The following proof-of-concept tasks utilizing the two XV-15 
aircraft will be performed (1) investigate through flight research 


the viability of the tilt rotor concept, particularly by venfying 
rotor/ pylon/wing dynamic stability and aircraft performance over 
the entire operational envelope. (2) experimentally establish a 
safe operating envelope and initially assess the handling qualities 
of the XV-15 Tilt Rotor Research Aircraft for use m follow-on 
advanced flight research; (3) investigate tilt rotor aircraft gust 
sensitivity: and (4) investigate the effect of tilt rotor disc loading 
and tip speed on downwash and noise. 

W78-70163 744-01-04 

Hugh L Dryden Flight Research Center, Edwards, Catif 

TILT ROTOR RESEARCH AIRCRAFT 

R E Klein 805-258-3311 

This RTOP covers DFRCs support to the Ames Research 
Center in the segments of the Tilt Rotor Aircraft flight test program 
that may impose a high risk to surrounding communities in the 
event of an emergency The Edwards Air Force Rase complex 
with its dedicated airspace suggests that all the high-speed testing 
be performed at the DFRC facility The DFRC would support a 
joint flight test team with' Operations, Aeronautical Projects and 
Research Directorates expertise as needed to successfully 
complete the high-speed flight test program High speed is defined 
as speeds equal to or greater than 250 knots. 

W78-70164 746-01-03 

Langley Research Center, Langley Station, Va, 

ROTOR SYSTEMS RESEARCH AIRCRAFT (RSRA) 

S White 804-827-3864 
(505-10-23, 518-01-03) 

The Rotor Systems Research Aircraft (RSRA) objective is to 
develop and bring into operation two versatile flight research 
aircraft ro provide economical rotorcraft research capability in 
the dynamic environment of flight These research aircraft will 
provide research capabilities that cannot be duplicated in 
ground-based facilities. Rotorcraft research has previously been 
restricted because of the expense of developing specialized 
vehicles The versatulity of the Rotor Systems Research Aircraft 
will provide (1) economical flight research of a wide variety of 
promising new rotor concepts, and (2) dynamic verification of 
rotorcraft supporting technology offering potential solutions to 
existing or anticipated problem areas. This is a joint project 
with the Army, in accordance with the Memorandum of 
Understanding between NASA and the Army dated November 
1, 1971 The project will be managed through a joint Project 
Office in accordance with the NASA/Army Rotor Systems 
Research Aircraft Project Plan which was jointly approved by 
NASA and the Army on February 23. 1973. and updated 
February 7. 1974 

W78-70165 769-02-01 

Ames Research Center, Moffett Field, Calif. 

QUIET SHORT-HAUL RESEARCH AIRCRAFT (OSRA) 
Wallace H Deckert 415-965-5662 

This RTOP covers the design, fabrication, and test of a quiet 
propulsive-lift research aircraft which will permit flight research 
beyond the flight regime of the AMST and the existing augmented 
jet flap Buffalo aircraft The approach stresses low-cost modifica- 
tion of another existing Buffalo aircraft Key design simplification 
guidelines are use of fixed landing gear, 160 knot maximum 
speed, -t-2g, -0 5g limit load, and design life of 500 flight hours 
The flight research will advance technology for future development 
of reliable, quiet, and economical propulsive lift transports The 
test program will provide specific information on flight characteris- 
tics, and powered lift performance, as well as information on 
design, noise, operational features and propulsive-lift system 
economics The research aircraft design goals include capability 
of usable approach lift coefficients greater than 4.6, 90 EPNdB 
noise footprint smaller than one square mite, and roll control 
power greater than 1 rad/sec2 The project will include 
modification of an existing C-8 Buffalo aircraft into an advanced 
hybnd/upper surface blowing propulsive-lift configuration with 
updated Lycoming YF-102 engines and A-9A gearbox accessories 
to power the aircraft in its flight research program. Please refer 
to the following documents for all the required additional RTOP 
information (1) Project Plan forQSRA, May 11, 1977, (2) Flight 
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Test Plan for QSRA, March 1977, and (3J Environmental Impact 
Statement for QSRA. July 1976. 

W78-70166 769-02-02 

Lewis Research Center, Cleveland, Ohio. 

QUIET PROPULSIVE UFT TECHNOLOGY - QSRA PROPUL- 
SION SUPPORT 

M F Valerino 216-433-4000 

LeRC is supporting ARC relative to the propulsion system 
of the QSRA aircraft This support has included the study of 
engines potentially suitable for the research aircraft in achieving 
Its powered lift, noise, and near terminal performance goals. 
Based upon the results of the engine and the aircraft studies, 
the hybrid upper surface blowing system was selected for 
incorporation into the Buffalo Aircraft and the Lycoming YF-102 
senes, and this turbofan engine was selected as most suited for 
the application. The propulsion support has included the 
determination of the updating required to government-owned 
YF-102 engines to meet the needs of the research aircraft, the 
use of one YF-102 engine for supporting ground-test studies by 
LeRC. the provision of a nonoperational mockup engine to the 
airframe contractor, and the provision of four updated/ refurbished/ 
acceptance-tested engines for the flight aircraft The continuing 
support effort will include (1) provision of a fifth (spare) flight 
engine. (2) review of propulsion system performance and acoustic 
results obtained during the flight acceptance tests, artd (3) 
participation as required in all other propulsiort aspects of the 
aircraft program 


Space Research and Technology base 


W78-70167 506-15-21 

Ames Research Center, Moffett Field. Calif 
ADVANCED ELECTRONICS AND MATERIALS RESEARCH 
E E Whitrng 415-965-5690 

The objective is to investigate the atomistic structure and 
physical properties of epitaxially absorbed layers of metallic and 
semiconducting materials on well defned single crystal substrates, 
and to study the change of adsorption properties when co- 
adsorbing active gases The critical material parameters that 
control the achievement of very low work function surfaces by 
adsorption will be defined Improvements on the new Auger- 
microprobe will be initiated after performance testing determines 
the application limitations of the instrument Another objective 
IS to continually advance the state of the art of computing wave 
functions for molecules and atomic dusters The wave functions 
will in turn be used to compute molecular properties such as 
dissociation energies, potential surfaces and optical cross sections 
The computed properties wilt be of great utility in the areas of 
reentry physics, stratospheric pollution studies, and materials 
science 

W78-70168 506-15-23 

Langley Research Center, Langley Station. Va. 

ADVANCED ELECTRONICS AND MATERIAL SCIENCE 
E.J. Conway 804-827-3127 

This basic research program is composed of two major thrusts 
R&D on high-efficiency GaAs solar cells for space application 
and computational chemistry of solids, surfaces and gaseous 
reactions The technology for high efficiency (18 5% AM-0) 
GaAs-GaAIAs solar cells with high-temperature (200-300 C) 
operating capability and high radiation resistance is being 
developed for potential space applications. Such as solar electric 
propulsion/Halley's Comet rendezvous mission, or a space-power 
station With the goal of 18 to 20% AM-O efficiency at the 
beginning of life achieved, this effort emphasizes radiation and 
high-temperature stability to maximize end-of-life efficiency 
Detailed experimental and theoretical investigations of cell 
parameters which affect radiation stability, e g. band-gap grading 
and junction depth, are made In addition, radiation damage 
measurements are performed on GaAs crystals The metallurgy 
and electronics of electrical contacts to GaAs solar cells at high 
temperature are studied Quantum theoretical techniques are 


developed and used to study covalently bonded solids |e g , 
diamond) and a variety of gaseous molecules By developing a 
method for computing the energy and structure of solids and 
surfeces, general chemical trends are obtained Computational 
chemistry on atmospheric gases investigates rapid molecular 
reactions of trace reactive species, such as NOS This approach 
avoids the experimental difficulties associated with low concentra- 
tions and side reactions of short-lived intermediate species by 
fundamental computations of reactions and chemical and 
spectroscopic properties. 

W78-70169 506-15-25 

Jet Propulsion Lab. Calif. Inst, of Tech , Pasadena 

PROPERTIES OF MATERIALS FOR ELECTRONIC APPUCA- 
TIONS 

G. W. Lewicki 213-354-4530 
(506-16-15) 

This program pursues basic investigations into rrew technolo- 
gies needed to meet NASA's requirements for electronics 
Investigations are directed at thin metal-oxide-silicon (MOS) 
structures, advanced GaAs soiar cells, advanced cryogenic infrared 
detectors, superconducting digital microcircuits, and high 
temperature superconductivity. Thin MOS (metal-oxide-silicon) 
structures with oxide thicknesses of 100 A or less are being 
investigated in order to (1) solve basic Instability problems in 
LSI (large-scale-integration) technology, and (2) establish the 
properties and limitation of thin MOS structures which are 
precursors Of ullrahigh-density microelectronics 10 to the 8th 
power bits/ sq cm) Another task is aimed at new methods of 
achieving low-cost, high-efficiency gallium arsenide solar cells 
Variations of Schottky barrier structures are being used because 
of then inherent simplicity, reproducibility, and radiation resistance 
Deposition of these structures by chemical vapor deposition and 
the use of selective chemical etches can lead to ultrathin 
light-weight solar cells and lower costs by allowing for the use 
of reusable substrates Detectors based on phenomena existing 
at cryogenic temperatures are being investigated for applications 
in the millimeter and submillimeter wavelengths Studies are also 
being undertaken to develop superconducting detectors operating 
at high temperatures in order to reduce demands on the supporting 
cryogenic system Artother task involves the study of digital 
microcircuits based on superconducting technology and Josephson 
effect devices which could provide improvements of two orders 
of magnitude in speed, power consumption, and circuit density 
This program is aimed at developing a technology base for 
microcircuits embodying these features The possibility of 
synthesizing a high temperature superconductor, eg, T sub c 
approximates 100 K, is being investigated for future applica- 
tions in space and energy technologies The approach involves 
a coordinated physics and chemistry effort directed towards the 
study of quasi-one-dimensional organic metals (which represent 
the most promising system for achieving high T sub c) The task 
is focused on understanding and controlling the major obstacle, 
ie. interchain coupling, which inhibits the attainment of a high 
temperature superconducting state. 

W78-70170 506-16-11 

Ames Research Center, Moffett Field. Calif 
SURFACE PHYSICS AND COMPUTATIONAL CHEMISTRY 
E E. Whiting 415-966-5690 

Understanding of metal interface properties are expanded 
by probing their structure on an atomistic scale Knowledge of 
surface/environment interaction (corrosion] is improved by 
studying gaseous surface reactions and their relationship to 
microscopic material properties Well-defined metal clusters will 
be used to simulate preferential surface interactions which will 
be correlated with basic catalytic processes Another objective 
Is to develop efficient computer codes to calculate reliable wave 
functions and thereby compute many basic properties of matter 
such as dissociation energies, optical absorption cross sections, 
and catalytic properties of small particles The codes will be 
continually upgraded for use on the CDC 7600 and other 'super 
computers' to enable more precise results and the consideration 
of larger systems Emphasis will be placed on studies of 
chemisorption, monolayer growth, catalysis, and modeling of 
hydrogen embrittlement 
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W78-70171 506-16-12 

Lewis Research Center, Cleveland, Ohio. 

PHYSICS AND CHEMISTRY OF SOLIDS ' 

R. A. Ud 216-433-4000 

The objective of the basic research is to increase the base 
of understanding of the relationships between the electronic, 
atomic, molecular, and microscopic structures of solids and their 
mechanical, structural, and chemical properties The focus is mainly 
on problems associated with the strength and impact behavior 
of metal matrix composites, the high temperature corrosion 
processes in gas turbine engines, and battery material problems 
in the Ag-Zn battery The emphasis in composites is on factors 
that limit the strength and impact resistance and on the properties 
of the fiber-matrix interface that play a role in limiting strength 
and fatigue resistance The high temperature corrosion studies 
center on (1) measurement and identification of the role of the 
chemical species involved in corrosive combustion systems, (2) 
the establishment of the thermodynamics that pertain. (3) study 
of the contributory roles of species such as HCI, NaCI, and 
NaOH. and (4) theoretical and experimental studies of the process 
of deposition of Na2S04 on hot surfaces from flames. The battery 
materials research is designed to determine how the electrochemi- 
cal processes occurring in the battery are affected by the 
separator material and its structure and by the charging cycle 

W78-70172 506-16-15 

Jet Propulsion Lab, Calif Inst of Tech , Pasadena 
VISCOELASTIC PROPERTIES-OF POLYMERS 
J Moacanin 213-354-3178 

This is a program of fundamental research on the mechanical 
behavior of polymers It is intended to determine the molecular 
paramenters' which control rheological behavior This has been 
successful in simple amorphous rubbery systems which are not 
chemically reacting The goal now is to extend this work first to 
longer times, where degradation may set in, and then to shorter 
times, where the material is glass-hard. At the same time a 
modified theory must be developed to describe crystalline and 
polyphase systems. The general approach involves the syntheses 
of both new and modified polymeric and prototype chemical 
structures, the characterization of these materials, and the 
determination of chemical structure, morphology, and property 
relationships Applications for the mechanical properties work 
might range from improved solid propellants, expulsion bladder, 
and valve seat materials for liquid propulsion systems, sealants 
for high-speed aircraft, new types of reinforced plastics, high 
reliability belts and tapes for spacecraft magnetic recorders, and 
solar sail materials 

W78-70173 506-16-22 

Lewis Research Center. Cleveland, Ohio 

ADVANCED MATERIALS, MANUFACTURING, AND 
LUBRICATION PROCESSES 

W. D Klopp 216-433-4000 
(505-04-42: 511-54-02; 511-58-02) 

The objectives of this program are to characterize the 
suitability of present materials, develop improved materials and 
, manufacturing processes, and better understand the friction, wear, 
and adhesion behavior of materials for advanced space systems. 
Such as power-generation, propulsion, and communications 
systems. Materials and manufacturing studies include space 
environment effects-on mechanical properties of superalloys and 
improvement of alumina/aluminum and boron/aluminum com- 
posites. Lubrication studies are directed toward advancement of 
technology of aerospace devices by application of improved 
materials and designs, utilization of advances in aerospace 
materials, lubricants, and lubrication methods for the general 
benefit of mankind, and pursuit of solutions for anticipated 
materials and lubrication problems in aerospace vehicle mechanical 
components 

W78-70174 506-16-23 

Langley Research Center. Langley Station. Va 
MATERIALS FOB SPACE STRUCTURES 
R. T Swann 804-827-2969 
(743-01-03: 524-71-03) 

The objectives of this research are" (1) to identify mechanisms 


of mechanical property degradation in advanced materials such 
as metal matrix composites; (2) to expand 'capability to predict 
mechanical property degradation of these materials; (3) to define 
the operating conditions for which these materials are suitable, 
and (4) to modify the materials to improve properties and reduce 
degradation Metal matrix composites such as Borsic/H. B/AI. 
and Borsic/AI, as well as other advanced structural materials 
will be subjected to thermal, environmental and mechanical cycles 
Residual mechanical properties will be evaluated, and degradation 
of these properties will be correlated with microstructural and 
physical changes Analyses of diffusion, phase change, and 
chemical reactions will be developed, and these analyses will 
be applied to predict microstructural changes. Atomic models 
will be developed of point and extended defects and their 
interactions These analyses will then be extended to predict 
residual mechanical properties directiy in terms of thermal and 
loading histories Finally, with this quantitative analysis in terms 
of materials variables available, the materials will be modified 
to reduce degradation 

W78-70175 506-16-31 

Ames Research Center, Moffett Field, Calif 
HEAT PIPE TECHNOLOGY 
C. R McCreight 415-965-6525 

The objectives of this RTOP are; (1) to develop basic control 
mechanisms by which heat pipes may achieve variable conduct- 
ance, feedback control, or thermal diode performance, (2) to 
improve liquid transport capacity and reliability, and (3) to 
participate m flight tests of advanced heat pipe technology to 
establish flight level confidence Ames Research Center shall 
act as the lead OAST Center and provide guidance to OA, OSS, 
and OSF in this capacity as a means of extending basic 
understanding into practical missions Development of basic 
control techniques will be continued with sustained emphasis 
on cryogenic thermal diodes, cryogenic gas-controlled heal pipes, 
and gas absorption reservoir heat pipes Liquid transport capacity 
and reliability will be increased through the continued development 
of non arterial heat pipes, flexible arteries, and the application 
of improved evaporative and arterial priming concepts. A high 
performance cryogenic diode heat pipe will be developed, tested, 
and delivered for flight aboard the Long Duration Exposure Facility 
(LDEF). 

W78-70176 506-16-32 

Lewis Research Center, Cleveland, Ohio 

HIGH TEMPERATURE HEAT PIPES 

James F Morns 216-433-4000 

(506-23-32) 

Heat pipes afford unique capabilities for thermal control of 
environmental effects These simple self-contained, self-pumped 
systems operate with no moving parts except their working fluids 
to transfer and transform heat from nuclear, solar, or chemical 
sources. In effect heat pipes transport great thermal power 
densities with slight temperature gradients, low weights, and 
small volumes at high, intermediate, or low temperatures Such 
characteristics are invaluable for many space heating, cooling, 
and thermal control applications Accordingly a major NASA 
obj'ective is to provide efflcient, durable, economical heat pipes 
in appropriate temperature ranges for anticipated space applica- 
tions And the approach to these intended accomplishments is 
to establish materials, designs, and processing for space-effective 
heat pipes and to verify their efficacy through performance 
evaluation and life testing 

W78-70177 506-16-33 

Langley Research Center. Langley Station. Va 
SPACE ENVIRONMENTAL EFFECTS ON MATERIALS 
W. S Slemp 804-827-3041 

An experimental program is in progress to provide improved 
materials and techniques for long lifetime and greater reliability 
of spacecraft under space environmental conditions Specific 
thrusts are: (1) developing thermal control materials; (2) 

determining effects of solar radiation on materials for large space 
structures, and (3) establishing an interplanetary/planetary 
meteoroid environment model The development of accelerated 
solar radiation test techniques will be emphasized. The ap- 
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proach shall include (1} the initiation of an experimental progrann 
to evaluate the effects of solar radiation on materials for large 
space structures. (2) the development of a model of the meteoroid 
environment m the solar system: and (3) completion of Shuttle 
qualification testing on the nonspecular second-surface mirror 
coating. 

W7S-70176 506-16-36 

Goddard Space Flight Center. Greenbelt. Md 
FLIGHT TESTING OF HEAT PIPES 
R. McIntosh 301-982-6071 

The objective of this RTOP is to improve the quality and 
relaibility of spacecraft, subsystem and sensor temperature control 
through the use of heat pipes During FY78 primary emphasis 
will be placed on design of reliable low temperature heat pipes 
which can be used for cryogenic sensor temperature control 
and/or solid cryogen cooler life-time enhancement As part of 
the testing program a cryogenic heat pipe experiment will be 
designed for flight aboard the LDEF or another suitable spacecraft. 

W70-7O179 506-16-39 

Marshall Space Flight Center. Huntsville. Ala 
THERMAL CONTROL COATINGS 
Donald R Wilkes 205-453-2405 

As a continuation of work In the thermal control field, efforts 
wilt be directed toward methods of improving NASA's capabilities 
of controlling spacecraft temperatures Development will be 
completed on a new improved white paint based on a Zn2Ti04 
pigment Environmental tests of this new coating, along with 
other thermal control surfaces, will be carried out to determine 
their long-term stability in the space environment. The continued 
development and testing of an improved white paint with an 
ultimate solar absorbance of 0 08 has been determined as essential 
technology by the Space Transportation System Technology 
(STST) Thermal Control Working Group 

W78-70180 506-16-41 

Ames Research Center. Moffett Field, Calif. 

TPS MATERIALS AND SYSTEMS EVALUATION 

H, K, Larson 415-965-5369 

(506-26-21) 

The objective is to provide thermal protection systems 
concepts and materials for heat shields to protect earth and 
planetary entry vehicles and planetary probes during atmospheric 
entry. The specific objectives are are to (1) evaluate the 
performance of and improve the space shuttle thermal protection 
system; (2) develop improved minimum weight TPS for fully 
reusable advanced space transportation systems, (3) to develop 
planetary probe heat shield materials and determine methods to 
minimize heat shield weights, and (4) develop concepts and 
heat . shield materials for safe earth entry of radioactive power 
sources and to support DOD requirements The system require- 
ments for each end use are defined. Thermal protection materials 
parameters are determined that meat these requirements. 
Materials are either selected from the extensive technology in 
existence or new materials with optimized properties are 
developed Candidate thermal protection concepts and materials 
are subjected to systematic analysis and testing to qualify them 
for the defined end use Extensive Ames arc plasma test facilities 
developed for space shuttle and planetary entry probes are used 
in the experimental evaluations Analytical studies are performed 
utilizing unique environmental computer codes developed by ARC 
that include detailed models of both, the aerothermal environment, 
and material response to obtain in-depth understanding of the 
material characteristics. Detailed temperature dependent radia- 
tion properties are computed for gaseous species required for 
thermal response analysis. Materials are often developed as a 
result of these studies to meet the ever more stringe'nt 
requirements for atmospheric entry thermal protection 

W78-70181 506-16-43 

Langley Research Center, Langley Station, Va. 

TPS MATERIALS FOR SPACE TRANSPORTATION SYS- 
TEMS 

R' T Swann 804-827-2969 

The objectives of this RTOP are to provide heat shield testing 


to support the space shuttle program, and to develop improved 
thermal protection materials and systems for advanced space 
transportation systems Available arc-tunnel and other facilities 
will be used as required to validate the space shuttle TPS. If 
problems are discovered in the course of this testing, in-house 
programs wilt be undertaken to find solutions. Environmental 
exposure testing of RSI will continue. Technology studies of 
alternate shuttle TPS will be continued For advanced vehicles, 
new materials and materials configurations will be developed 
with emphasis on metallic materials. High temperature creep 
will be studied, data will be generated on various alloys and' a 
design methodology will be developed based on statistical analysis 
of the data. A model for cyclic creep will be developed 
Thermomechanical processing techniques which improve creep 
resistance and other properties of materials will be evaluated 

W78-7018Z 506-17-13 

Langley Research Center, Langley Station, Va. 

ADVANCED SPACE STRUCTURES 
M F Card 804-827-3054 
(505-02-13) 

The objective is to develop the technology required for 
obtaining improved efficiency and reduced costs in space 
structures and space transportation systems by the application 
of advanced materials, advanced structural concepts, and advanced 
analysis and design methods Research and development is being 
carried out to establish a technology base of advanced analytical 
methods for predicting the strength, stiffness, dynamic, and 
thermal behavior of typical structural components. An adequate 
test data base is being established for analysis verification as 
well as for building confidence New concepts are explored by 
conducting preliminary trade studies followed by detailed design 
and experimental evaluation of selected configurations Rapid 
design procedures are being developed to provide reliable weight 
and performance characteristics of advanced concepts so that 
meaningful trade-offs can be made on total vehicle design studies 

W78-70183 506-17-22 

Lewis Research Center, Cleveland. Ohio. 

COMPOSITE STRUCTURES ANALYSIS AND DESIGN 
METHODS 

R.H. Johns 216-433-4000 

Composite materials offer a high potential for reducing the 
weight of many structural components. However, before full 
advantage can be taken of the unusual properties of composite 
materials in such applications, considerable design and material 
property information is needed It is proposed that studies be 
continued that will develop analytical design techniques for (1) 
predicting structural characteristics of given composite configura- 
tions and for optimizing composite structures for minimum weight, 
cost, and structural efficiency through finite element analyses 
such as NASTRAN. (2) predicting high velocity impact characteris- 
tics; and (3) predicting defect growth and arrest under simulated 
service environments Other studies will experimentally determine 
the mechanical properties of appropriate composite systems under 
complex'loadings and environments, i e . multi-axial loading, cyclic 
loading, high velocity impact, and in the absence or presence of 
various representative defects. The results of this work will also 
serve to verify the aniaytical design techniques referred to above. 
Current programs involving composite pressure vessels and 
fracture control technology, which were funded under other RTOPs, 
will be completed under this RTOP in FY-78 

W78-70184 506-17-23 

Langley Research Center, Langley Station, Va. 

VEHICLE DESIGN METHODS 

M. F Card 804-827-3054 

The objective of this effort is to provide- advanced structural 
analysis and design methods which will accurately and economic- 
ally predict the performance and durability of future space systems. 
Theoretical analysis and design efforts include research to devise 
new equations representing structural behavior and rapid solution 
techniques to make complex analysis/design feasible In addition, 
the effort includes computer code development of large scale 
analysis tools as well as selected structural experiments to confirm 
the accuracy of advanced methods In current studies, efforts 
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are dedicated to completion of new coding development for two 
major analysis tools for structural analysis of complex structures. 
Studies will be conducted to develop methods for including 
damage criteria in both the sizing for residual strength and m 
the prediction of fatigue life of composite structures Design 
techniques to increase the residual strength of damaged structures 
will also be evaluated In addition, new methods for predicting 
loads and non-linear behavior or large flexible space structures 
will be investigated 

W78-70185 506-17-33 

Langley Research Center. Langley Station, Va 
SPACE VEHICLE DYNAMICS 
M F Card 804-827-3054 

The objective of this effort is to develop and validate advanced 
analysis and test methods for the prediction of dynamic, acoustic, 
and aeroelastic response of space transportation systems and 
payloads. A major part of the effort is to establish new analysis 
and test techniques for dynannic response which will permit 
rapid, accurate prediction of the response of new candidate 
payloads from knowledge obtained on early launch vehicle flights 
In current studies, refined methods of vehicle payload coupling 
will be investigated, as vvell as advanced methods of measuring 
and reducing in-fiight dynamic data on a candidate shuttle 
payload Research will also be conducted on the dynannic response 
of very large, flexible structures with distributed control force 
loadings and deployment motions The effort also includes studies 
of the control of dynamic and aeroelastic phenomena associated 
with space vehicle performance including flutter and ground wind 
loads and the thermal acoustic response of thermal protection 
systems Current efforts in this area involve tests on wind tunnel 
models and TPS panels to provide critical data, evaluate analytical 
prediction techniques, and investigate advanced aeroelastic test 
techniques 

W78-70186 508-17-35 

Jet Propulsion Lab , Calif Inst of Tech., Pasadena 

SPACE VEHICLE DYNAMICS 

E Heer 213-354-3060 

The principal objective of this five-year effort is to perform 
research and advanced development in dynamics criteria, design, 
analysis, and testing to develop and update analysis and test 
methods These methods will be used for the prediction and 
verification of structural response and stability in support 'of 
advanced design, optimization and qualification of space transpor- 
tation systems and payloads The activities will be coordinated 
with NASA headquarters: other NASA Centers, and the 
Dynamic, Acoustic, and Thermal Environment (DATE) Working 
Group chaired by GSFC The task will utilize existing data from 
flight programs {Viking, Voyager, and others) until the shuttle 
orbiter bay flight data are available 

W78-70187 506-17-36 

Goddard Space Flight Center, Greenbelt, Md. 

PAYLOAD ENVIRONMENTS AND DYNAMICS 
J. P Young 301-982-4284 

The overall objective is to develop and validate improved 
analysis and test methods for the prediction of structural 
dynamic/acoustic environments, for response computation, and 
for the verification of hardware fiightworthiness. Near term specific 
objectives are to develop an improved method to predict STS 
payload random vibration environment, to improve the accuracy 
of analytical predictions of the vibration response of structures 
to acoustic excitation, and to plan for the acquisition and analysis 
of STS flight data that is specifically suited for providing verification 
of environment prediction methods The approach to satisfy the 
above near term objectives will be to develop empirically based 
transfer functions that relate payload random vibration environ- 
ment spectra to acoustic input excitation, to perform an 
expenmental evaluation of the signiEcance of spatial correlation 
effects on the random vibration response of spacecraft structures, 
and to participate in the DATE Working Group activities 

W78-70188 506-17-39 

Marshatl Space Flight Center, Huntsville, Ala 
SPACE VEHICLE DYNAMICS 


R. S Ryan 205-453-2481 

The objective is to develop and validate dynamic, acoustic 
response, and stability prediction capability to provide for improved 
design optimization of space transportation systems and payloads 
The thrust of this technology enhancement shall be to improve 
the accuracy and efficiency of analytical predictions through 
Improvements in structural/environmental modeling, numerical 
methods and computer applications, response computations, 
structural dynamic testing, and analysis/ test correlations The 
approach will be to conduct basic literature and experience 
searches, develop concepts and approaches, formulate analytical 
and/or test procedures, equations, etc. and verify by analysis 
and test. The following major task areas wilt be undertaken to 
accomplish the objective (1) component design and test criteria 
(high frequency), and (2) improved structural and fuid dynamics 
analysis capability 

W78-70189 506-18-13 

Langley Research Center, Langley Station. Va 
INFRARED ULTRASENSITIVE DETECTORS 
H D Hendricks 804-827-3418 
(506-20-33) 

The objective of this research is to develop advanced 
ultrasensitive detectors required for application in future aerospace 
missions such as earth resources, pollution and environmental 
monitoring The main thrusts are" (1) to develop monolithic indium 
antimonide detector arrays with on chip signal processing and 
readout of infrared sensors utilizing charge coupled (CCD) 
technoTogy, and (2) to develop improved pyroelectric detectors 
with greater D** (increased sensitivity) that will operate near 
room temperature (Vlaterials processing, device technology and 
fabrication technology will be developed to give improved signal 
to noise ratios, increased resolution and broader spectral 
sensitivity 

W78-70190 506-18-15 

Jet Propulsion Lab, Calif. Inst, of Tech, Pasadena 
ADVANCED IMAGING SYSTEMS TECHNOLOGY 
D D Norris 213-354-6350 
(186-68-52) 

The objective of this work is to continue and extend the 
development of Charge Coupled Device (CCD) technology for 
two dimensional, monolithic imaging arrays with emphasis On 
the following items. (1) completion of the small pixel technology 
and extension of array size within the limits of state-of-the-art 
optical lithographic methodology. (2) determine the optimum 
approach for extending spectral sensitivity Into the ultraviolet 
spectral range, and (3) determine a feasible approach consistent 
with future NASA programmatic plans for extending monolithic 
CCD technology for area array images into the infrared (IR) 
spectral range The use of CCD's will increase imaging spectral 
range by more than 2. increase imaging sensitivity by 100X 
and reduce unit cost, weight, and power at increased reliability. 
Planned use of the 800 x 800 CCD's includes exploration of 
the solar system on spacecraft (including comets). Mars surface 
exploration, planetary observations from spacelab, and space 
telescope wrde freld camera and faint object spectrograph 

W78-70191 506-18-16 

Goddard Space Flight Center. Greenbelt. Md 
ASTRONOMICAL HIGH RESOLUTION SENSORS 

J. T Williams 301-982-5095 

The objective of this RTOP is the development of high 
performance astronomical sensors which will complement the 
telescopes and optical instruments now being developed for use 
on shuttle astronomy flights and advanced NASA space astronomy 
missions In particular, we will investigate a photon counting 
TV. using intensified Charge Coupled Devices (ICCD) arrays, 
development of improved CCD arrays for photon counting 
applications, and development of a windowless intensified charge 
coupled device for far UV applications 

W78-70192 506-18-23 

Langley Research Center, Langley Station, Va 
ELECTRO-OPTICAL SENSOR TECHNOLOGY 
S L Ooheltree 804-827-2791 
(750-03-03) 
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The objective of this research is to investigate advanced laser 
and electro-optic sensor concepts, develop related systems 
technology and perform proof-of-concept field demonstrations for 
remote and in situ sensing of oceanographic and atmospheric 
properties Sensor concepts to be investigated are laser backscatter 
and fluorescence techniques for marine and estuarine water 
parameter measurement; and continuously tunable visible and 
infrared laser techniques for high resolution absorption and 
emission spectroscopy and measurement of Jow concentration 
atmospheric constituents 


W78-70193 506-18-26 

Goddard Space Flight Center. Greenbelt. Md 
HIGH RESOLUTION LASERS 
M W Fifzmaurice 301-982-4948 
(645-40-01) 

The thrust of this RTOP is to develop the high performance 
components and high resolution measurement techniques needed 
to support the NASA programs in Geodynannics. Climatology, 
and Earth Observation Special emphasis is placed on instrumenta- 
tion systems which can provide global coverage from an orbiting 
platform such as the Space Shuttle Specific objectives are (1) 
to develop an efficient flash-pumped, mode-locked Nd. YAG with 
a 0.1 ns pulse width for use in a Shuttle-based laser ranging 
system, (2) to develop a swept image converter detector with 
solid state readout for use as a space qualifiable picosecond 
precision ranging receiver, (3) to develop designs and fabrication 
techniques for low cost ground-based optical cube corners, (4} 
to develop arc-second pointing and control system techniques 
.for ground-based and space-based optical systems, and (5) to 
develop Shuttle-compatible cloud lidar and visibility instruments 
for global climatological studies. 

W78-70194' 506-18-33 

Langley Research Center. Langley Station, Va. 

BROADBAND MICROWAVE RADIOMETER TECHNOLOGY 
W F. Croswell 804-827-3631 

The objective of this program is to develop the technology 
of and demonstrate the feasibility of an array of broad-band 
microwave precision radiometers for simultaneous imaging of 
earth surface parameters on an ali-weather basis The technical 
approach will be to improve the basic radiometers by improving 
the’ performance, resolution, bandwidth stability, and reliability 
of these devices through the development of low loss front end 
components, broadband devices with fiat frequency response, 
microwave integrated circuit devices, broadband antenna feeds, 
etc. Broadband laboratory breadboard sets of improved microwave 
radiometer arrays with simultaneous imaging will be constructed, 
calibrated and evaluated 

W78-70195 506-18-35 

Jet Propulsion Lab. Calif Inst of Tech . Pasadena 

DEVELOPMENT OF SUBMILLIMETER WAVELENGTH 
RECEIVERS 

J. W Waters 213-354-3025 

This RTOP IS for a five-year program to develop low noise, 
coherent, submillimeter wavelength receivers for multifunctional 
uses The goal of the program is to provide the technological 
developments necessary for constmcting receivers operating up 
to 1000 GHz frequency (0.3 mm wavelength) with noise 
temperatures less than 1000 K. These receivers will be of 
importance to the following areas of the space program in the 
time period beyond 1980. (1) Terrestrial atmospheric observations 
from aircraft and from Earth orbit. (2) Astronomical observations 
from aircraft and from Earth orbit. (3) Missions to planets and 
comets, and (4) Supporting laboratory spectroscopy A logical 
.five-year program will be followed to develop low noise receiv- 
ers operating at frequencies up to 1000 GHz Four major technical 
areas must be addressed (1) Development of efficient quasi - 
optical techniques for submillimeter receiver front ends, (2) 
Development of techniques for efficient coupling of submillimeter 
radiation to nonlinear devices. (3) Development of appropiiate 
nonlinear devices capable of efficient operation at submillimeter 
wavelengths, and (4) Development of local oscillator sources 
Some of the new techniques to be developed here will initially 


be tested at frequencies in the 100-200 GHz frequency range, 
and will be applied to higher frequencies in steps where each 
step IS an approximate doubling of the previous operating 
frequency. At each step a prototype receiver will be constructed 
and Its performance evaluated Development of this receiver 
technology will make possible for the first time a wide range of 
measurements in atmospheric, planetary, and astrophysical 
sciences Many molecuiar species of importance to stratospheric 
and mesopheric chemistry have rotational lines with maximum 
intensity at submiliimeter wavelengths The submillimeter receivers 
will provide the capability for continuous -monitoring of those 
species. The results could provide significant information 
regarding regulation of technological activities which might affect 
Earth's protective ozone layer 

W78-70196 506-18-36 

Goddard Space Flight Center, Greenbelt. Md 

MULTIFUNCTION MICROWAVES FFR ENVIRONMENTAL 
SENSING 

J L King 301-982-4949 

The obj'ective of this RTOP is to improve the performance 
and reliability of passive microwave systems used in sensing 
the earth's environment These sensors must operate in selected 
bands over a frequency range from 1 GHz to about 200 GHz 
to measure such parameters as atmospheric water vapor profiles, 
temperature profiles, precipitation, sea surface temperature and 
wind speed, soil moisture, snow pack conditions, etc These 
multifrequency and multifunction systems require advanced 
receiver technology development above 100 GHz and in the 
lower frequency range (1-10 GHz) large (10-30M) scanning beam 
antennas pose the major advanced development obstacle in being 
able to provide enough resolution and swath coverage for 
meaningful application experiments This program will conduct 
design studies and develop breadboard subarrays fora 10 meter 
square 1 4 GHz electrically scanned microwave radiometer array 
Millimeter wave low noise (100-200 GHz) subharmonic mixers 
with 20 GHz RF and 10 GHz IF bandwidth will be developed 
with solid state local oscillator sources for the 118 GHz 02 and 
183 H20 line atmospheric profiling radiometers 

W78-70197 506-18-45 

Jet Propulsion Lab. Calif Inst of Tech, Pasadena 

HIGHLY RELIABLE SENSOR TECHNOLOGY: PREDICTABLE 
LONG-LIFE 

G W Lewicki 213-354-4530 
(186-68-83) 

The use of LSI components in NASA missions is rapidly 
becoming a necessity in order to meet mission goals Existing 
methods for assuring reliability of these devices are not adequate 
The purpose of this RTOP is to develop new methods which 
will provide a means for predicting LSI reliability and for assuring 
reliable operation in the NASA space environment The applica- 
tion of these methods is important to many of NASA'a near 
term missions -where LSI will play a key role These include (1) 
data systems which use the NASA standard Remote Terminal 
Unit (RTU), (2) synthetic Aperture Radar data processing, (3) 
Mars 1984 Rover, and (4) the Jupiter Orbiter Probe (JOP) 
Specifically, the long range goal is to provide NASA the capability 
of acquiring LSI components with ten operating lifetimes and 
safe operation in space radiation environments The current focus 
IS on MOS technology with primary emphasis on CMOS bulk 
and SOS The approach to achieving lifetime predictions of LSI 
involves five steps; first, a fundamental understanding of failure 
mechanisms must be acquired, second, diagnostic techniques 
are developed to acquire information relating to basic physical 
parameters, including their stress time dependence The next 
step IS to have a vehicle for obtaining data from LSI lines - - 
this vehicle is the test chip The fourth step is a device model 
which accurately predicts device performance in terms of measured 
fundamental parameters With this information, 1C simulations 
can be performed which will provide life prediction Thus, by 
determining the stress time dependence of the few key parameters. 

It IS possible to predict the output characteristics and time-lo- 
fatlure of complex LSI components 'These basic developments 
will be done in-house, and verification will be done through 
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interaction with LSI lines In industry and with other government 
agencies 

W7S-70198 506-19-11 

Ames Research Center, Moffett Field. Calif 

PRECISION POINTING AND CONTROL; VIDEO INERTIAL 

POINTING SYSTEMS 

K R Lorell 415-965-6530 

(358-41-06) 

The objective of this RTOP is to define, develop, demonstrate, 
and evaluate advanced pointing and control' system technology 
with specific application to astronomical payloads and experiments 
One task involves the development and demonstration of an 
attitude reference system for shuttle attached payloads This 
system, the Video Inertial Pointing (VIP) system, will substantially 
improve the rapid acquisition of targets, greatly enhance the 
flexibility and. performance of the pointing control system, and 
enable drift free astronomical observations without the use of 
multiple star trackers or on-axis guide stars VIP is directly 
applicable to the Shuttle Infrared Telescope Facility (SIRTF) and 
utility instrument mounts such as the Annular Suspension Pointing 
System (ASPS) A second task involves the development and 
demonstration of pointing and control system concepts and 
hardware for use with spaceborne astronomical spatial interferom- 
eters Problems to be solved include precise co-pointing of several 
telescopes, precision baseline and path length control, and 
stabilization of the interferometer base. Applications include a 
Shuttle-borne infrared (I R) interferometer to be flown in the late 
1980's and a larger multi-element orbiting interferometer being 
considered for the 1990's 

W78-70199 506-19-13 

Langley Research Center, Langley Station, Va. 

PRECISION POINTING AND CONTROL; ADVANCED 
SPACECRAFT/EXPERIMENT SYSTEMS 
W W Anderson 804-827-3049 
(750-03-15) 

The objective of this RTOP is to develop techniques, hardware, 
and software to further the long-range spacecraft guidance and 
control, and information system's 1990 goals of 10 times the 
information acquisition through precise pointing, and 1/10 the 
spacecraft systems life cycle costs through standardized 
configuration in sensitive guidance and control To achieve these 
goals, new devices, concepts, and analyses are being pursued. 
These include (1) spacecraft, attitude control momentum devices, 
such as the magnetically suspended Annular Momentum Control 
Device (AMCO); (2) new techniques for experimental vernier 
pointing, such as the Annular Suspension and Pointing System 
(ASPS), a magnetically suspended pointing platform concept, 
which promises better than an order of magnitude improvement 
in pointing accuracy, and (3) analytical studies of optimum 
spacecraft maneuvering and performance and stability studies of 
dual spin satellites Through these efforts, technology is being 
developed to permit the design and implementation of cost- 
effective spacecraft and experiment control concepts for earth 
orbital missions. System and component requirements as well 
as conceptual designs are being defined through the use of 
simulations Effective system configurations, low-cost system 
integration, multipurpose, operation, and component standardiza- 
tion will be used to reduce system and component costs.while 
achieving required performance. Development of control software 
and hardware will be undertaken and critical hardware elements 
will be carried through laboratory evaluation to establish feasibility. 
This effort is being directly coordinated with GSFC, JSC. MSFC. 
and JPL 

W78-70200 506-19-15 

Jet Propulsion Lab, Calif Inst, of Tech, Pasadena 
PRECISION POINTING AND CONTROL; TECHNOLOGY 
DEVELOPMENT 
S Z. Szirmay 213-354-4431 

The long range objective of this RTOP is to develop and 
demonstrate precision pointing and control conceptual designs, 
analysis tools, and implementation approaches applicable to a 
wide range 'Of NASA programs, including large structure control 
and pointing, experiment pointing and spacecraft control. These 


missions demand systems and components with longer life, lower 
weight, and less power The use of high accuracy pointing systems 
will facilitate the attainment of, the long range goals of a 
tenfold increase in the acquisition of new and usable data, and 
50% decrease in cost Principal Program Targets are (1) to 
develop and publish a taxonomy of control concepts and potential 
mechanizations for the attitude & figure control of large space 
structures and arrays up to 5 km across with rms surface 
accuracies ranging from 1 meter to 0 1 mm by end of FY-78 
(2). to demonstrate a breadboard extended life attitude control 
system (ELACS) with a 001 degree pointing accuracy and a 
lifetime potential of more than eight years by FY-79; (3) to 
develop for planetary application the control system technology 
for three axis precision pointing and tracking (PPTS) capable of 
one arcsecond stability while tracking at rates up to 2 degrees 
per second by late FY-80, (4) to provide definition of advanced 
control techniques for control of- large, flexible spacecraft and 
complete initial comparison studies by FY-80. and (5) to identify 
advanced technologies required for control of large space 
structures and a plan of development implementation by FY-80 

W78-70201 506-19-16 

Goddard Space Flight Center, Greenbelt, Md 

PRECISION POINTING AND CONTROL; ADVANCED 

COMPONENTS 

H E Evans 301-982-4194 

(506-19-13, 506-19-14) 

This task covers research, design, and evaluation of cost 
effective advanced components and control electronics for 
precision pointing applications and long duration missions 
Components and control systems for both free flying spacecraft 
and shuttle based instruments are included. For precise pointing 
systems, prototype components and systems will be developed 
with (1) broader dynamic range control! 100X), (2) greater 
efficiency and linearity (2X), and (3) increased reliability by 
elimination. of life limiting elements (10X). Component technology 
advancements are utilized which include technical innovations in 
the areas of electronic commutation, magnetic suspension, and 
microprocessors These concepts are utilized in cost effective 
precision control systems such as long life efficient rotating 
systems, non-contacting vibration isolators, and controlled 
multiaxis scanning systems. New concepts in actuators, sensors, 
and non-contracting power and signal transfer are incorporated. 
Phase-lock velocity and position control systems utilizing these 
components also form part of this task. 

W78-70202 506-19-23 

Langley Research Center, Langley Station, Va 
ONBOARD NAVIGATION: LANDMARK TRACKERS 
W. E Howell 804-827-3551 
(750-03-14) 

This proposed landmark tracking study and experiment is 
designed to support the development of a landmark tracking 
technique for evaluation aboard an early Shunle flight The method 
is based on pointing or tracking via contrast properties of the 
landmark, providing pointing and tracking error signals not 
dependent on knowing spacecraft ephemeris and attitude to great 
precision, as required in present methods. This effort will allow 
an early assessment of instrument characteristics, software 
requirements, and proper flight experiment objectives. These 
objectives will be evaluated in simulated orbital passes over 
representative targets using equipment developed under earlier 
contracts. 

W78-70203 506-19-26 

Goddard Space Flight Center, Greenbelt. Md 
ONBOARD NAVIGATION: NEAR-EARTH SATELLITES 
Arthur J Fuchs 301-982-6846 

The primary objective of this RTOP is to develop the 
techniques and procedures for on-board orbit and attitude 
processing on near-earth satellites with the intent of improving 
the accuracy of satellite navigation and control, of providing the 
ancillary data necessary to convert raw data to user-oriented 
information in real-time; of providing images registered to a 
one-pixel accuracy directly to the user from the spacecraft and 
to select data for processing and transmission on-board the' 
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spacecraft thereby reducing the total data flow. The technology 
advances and companion RTOP's that make this work possible 
include microprocessor developments, the advent of the Global 
Positioning System (GPS) and precision spaceborne timing 
standards, the Multi-mission Modular Spacecraft on-board 
computer, high speed image retrieval with CCD's and work 
involving Landmark trackers Under this RTOP optimal algorithms 
necessary to process GPS data on-board a spacecraft will be 
developed thereby providing for the availability of precision orbit 
and timing information on-board a near-earth satellite for the 
first time This RTOP will also investigate the accuracy and 
distribution of Landmark data required on-board a spacecraft to 
both register the images to a one-pixel accuracy and for use in 
conjunction with CCD's and Landmark trackers for precision 
instrument pointirtg The algorithms necessary for the on-board 
navigation will also be developed and simulated The approach 
of this RTOP will be to develop a simulation laboratory where 
applicable on-board orbit and attitude determination and control 
algorithms can be developed and rigorously tested using existing 
minicomputers and a group of microcomputers that generate 
appropriate spacecraft sensor data in parallel This will realistically 
simulate spacecraft conditions for the purpose of developing 
algorithms for autonomous navigation Candidate algorithms for 
processing and estimating the orbit and attitude state from GPS 
and Landmark data will be programmed and evaluated Emphasis 
will be to select those techniques suitable for automated 
processing subject to the core and speed limitations of onboard 
computers 

W7B-70204 506-19-29 

Marshall Space Flight Center. Huntsville, Ala 
ONBOARD NAVIGATION: INERTIAL SENSORS 

B. F. Walls 205-453-5910 

The objective of this work is to continue development of a 
group of inertial sensors for measuring angular rate, position 
and attitude This program has already produced sensors and 
technology that are presently being used in systems by NASA, 
U S Air Force and U.S Navy. The work includes the design, 
construction, test and evaluation of new sensors for specific 
improvements in operational characteristics, size, weight, power, 
cost and reliability Some of the items already produced with 
this technology are' a three-axis strapdown laser gyro navigation 
system, a laser rate gyro package, a high resolution laser gyro 
attitude sensor, and a redundant strapdown laser gyro naviga- 
tion system The proposed work for FY-78 is the continued 
technology development in the sensor area, the testing and 
evaluation of the above mentioned systems and the development 
of a solid state imaging detector, 

W78-70205 506-19-35 

Jet Propulsion Lab, Calif. Inst, of Tech , Pasadena 

ARTIFICIAL INTELUGENCE FOR INTEGRATED ROBOT 
SYSTEMS 

E. Heer 213-354-3060 

(506-19-21. 199-51-04: 506-20-11. 506-19-14) 

This plan covers a robotics applications program to meet 
NASA's needs The objectives are to develop and flight qualify 
specific technology. Specific objectives are: (1) automated 
assembly techniques for large-scale systems (LSS). (2) automa- 
ted mission operations (MOS) for a variety of missions, (3) 
automatic image cataloging and retrieval, and (4) a system study 
of 3' completely automated spacecraft of the late 1980s. The 
first objective will combine laboratory assembly demonstrations 
using the JPL Robotics Research Program Facilities with the 
application of high-level assembly languages This work wilt lead' 
to development of a space-shuttle experiment with a special 
assembly tool- A near-term milestone relating to the second 
objective involves automation of the onboard TV instrument 
pointing function, using vision data to aim the camera This 
pointing function will be ground commanded by a high-level 
MOS language, leading to a flight experiment. The third objective 
is based on the use of automated image- data processing to 
extract important visual characteristics from TV images A 
cataloging technique will be developed, and automatic retrieval 
based on image characteristics will be demonstrated on Viking 
pictures. The fourth objective is intended to combine distributed 


computing and on-board data processing with the work described 
in this RTOP to develop an autonomous spacecraft for the 
1980s. Related work is described in RTOP's 506-19-21 (Guidance 
and Navigation for Unmanned Planetary Vehicles): 506-20-11 
(Advanced Digital Data Systems): 506-19-14 (Precision -Pointing 
and Tracking Systems); 199-51-04 (Advanced Teleopsrator 
Technology Development) 

W78-70Z06 506-20-23 

Langley Research Center, Langley 'Station. Va 
ON-BOARD DATA PROCESSING 
Charles Husson 804-827-3535 

The objective of this work is to develop data processor 
technologies useful for the economic and expeditious reduction 
of data obtained from remote sensing vehicles Such improvements 
should lead toward stand alone, small lightweight real time 
programmable processors which lead to a 1000-fold decrease 
in the density of data sent back to earth processing stations or 
a 1000-fold increase in the capability of earth based stations to 
process multispectral data Current research efforts Include the 
development and evaluation of a multifunction CCD processor 
integrated circuit and the inclusion of projected devices into a 
breadboard architectural hierarchy based on multivariant interac- 
tive digital analog systems processors The results of this effort 
will establish system design and demonstrate the data processing 
capability of analog CCD data processors The breadboard CCD 
processor will provide baseline performance parameters for the 
extrapolation of this work to larger earthbased or on-board data 
systems 

W78 -70207 506-20-26 

Goddard Space Flight Center, Greenbelt, Md. 

AUTOMATED DATA HANDLING TECHNIQUES AND 
COMPONENTS 

David H Schaefer 301-982-5184 
(506-20-14) 

The focus of this RTOP is to develop hardware especially 
suited for very high speed analysis of data m the form of images. 
Such hardware is especially needed for analysis of Images 
generated by Earth Observation and other image sensing 
spacecraft The approach is to develop parallel image processing 
systems In particular, this RTOP is developing digital computer 
systems that perform over sixteen thousand operations simultane- 
ously The immediate objective is to construct by 1982 a 
demonstration massively parallel image processing system known 
as the’Massivelv Parallel Processor (MPP) that will perform logical 
operations at an effective rate of 10 to the 11th power bits per 
second Input and output rates of the MPP will be greater than 
10 to the 9lh power bits per second. Running at these rates, 
this computer will be able to perform over 5000 million additions 
per second and over 1000 million multiplications per second on 
eight bit numbers Cross correlation of a 128 x 128 image and 
a 20 X 20 image, both quantized to six bits, will be computed 
in less than three milliseconds The longer term goal of this 
RTOP is to develop low power system that will process data at 
10 to the 12th power bits per second Such systems will be 
suitable for use aboard spacecraft or on unmanned planetary 
rovers 

W78-70208 506-20-33 

Langley Research Center. Langley Station. Va 
SOUD STATE DEVICE TECHNOLOGY 
R A Breckenridge 804-827-3661 
(506-20-23) 

The objective is to develop advanced electronic devices and 
components for increased capability and cost efficiency of 
information handling in future aerospace mission Theoretical 
studies and laboratory investigations in selected, areas of electronic 
materials, device concepts and processes will be conducted 
in-house Research contracts and grants will be used to develop 
new and improved solid state devices and components Those 
material and process technologies which have potential for yielding 
improved and reliable performance in cost effective electronic 
devices and components will be emphasized Current efforts 
include the investigation of new and improved materials, device 
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concepts and processes for the development of data processing 
devices, data storage devices and data transfer devices. 

W78-70209 506-20-42 

Lewis Research Center. Cleveland, Ohio 

HIGH SPEED DATA TRANSFER: ADVANCED MICROWAVE 
AMPUFIERS 

R. E Afexovich 216-433-4000 

The objective is to advance the state-of-the-art of microwave 
power amplification for space and terrestrial applications above 
one GH?. To achieve this objective, research and technology 
development programs will be undertaken on microwave 
amplifiers, high current density electron emitters and high power 
microwave passive components Studies and investigations of 
space-earth propagation and interference will be undertaken to 
guide high power communication component and subsystem 
investigation. Specific techniques such as multistage depressed 
beam coliection and beam refocusing for linear amplifiers are 
among promising techniques being investigated in addition to 
RF circuit and electron gun optimization studies. 

W78-70210 506-20-45 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 
MICROWAVE COMPONENTS AND TECHNIQUES 
S A Butman 213-354-2759 

The objective of this RTOP is to provide technology develop- 
ment of high speed data transfer for NASA low-cost data 
distribution system. Design data and techniques will be obtained 
to permit the distribution of processed data from future space 
missions to the user community via space- and/or ground-based 
data links in an efficient and economic manner. To meet the 
objective, this RTOP develops four fundamental data transfer 
technologies (1) digital radio, |2) antenna systems, (3} propagation 
modeling, and (4) coding The digital radio development 
provides technology for the next generation NASA standard 
transponder needed for use by the mid-80's, achieving the required 
performance increases while halving current cost, weight and 
volume. Antennas system studies provide efficient, cost effective, 
antenna design and test techniques, and provide technology 
required for precision pointing of large spacecraft antennas less 
than 7 inches at superhigh frequencies. A solid-state modular 
array feed for reflectorr antennas provides precision beam 
steering at transmitter power levels of hundreds of watts 
Propagation modeling, through studies of the effects of earth 
and planetary atmospheres, and the interplanetary media on 
microwave communications, will provide data needed for more 
reliable communications through turbulent media. Coding 
development will provide 2 5 db performance improvement thus 
allowing near doubling of data rated to earth, while adhering to 
CCIR flux density limits. The accomplishment of all above 
technology development will make significant contributions to 
tha OAST goals of 1000 increase in mission return with 
corresponding cost reduction up to 10 by 1990 

W78- 70211 506-20-46 

Goddard Space Flight Center, Greenbelt, Md 
HIGH SPEED DATA TRANSFER: S/KU BAND COMPO- 

NENTS AND TECHNIQUES 
D. E Santarpia 301-982-6375 
(310-20-46) 

The objective of the work to be accomplished under this 
RTOP IS the advancement of Spacecraft RF Technology in Tracking 
and Data Transfer to satisfy the demanding communications 
requirements of future space flight projects The flight programs 
of the 1980’s are characterized by high data rates (up to 600 
mb/sec ), simultaneous multilink and reliable long life operation 
The accommodation of such requirements shall he achieved 
through technological advances in Spacecraft RF techniques 
and hardware 

W78-70212 506-20-55 

Jet Propulsion Lab . Calif Inst of Tech , Pasadena 

HIGH CAPACITY DATA STORAGE AND DISPLAY: FIBER 

OPTICS DATA LINKS 

Johnston A R 213-354-4054 

(506-18-21, 180-24-51, ) 


The goal of the proposed effort is to apply the emerging 
technology of fiber optic data links to NASA needs, and to 
contribute to the advancement 'Of the technology in selected 
areas Development of fiber optic data transmission will support 
OAST goals both in terms of a great increase in mission capability 
and a decrease in mission costs Two long-term objectives will 
be the focus of the work development of a space data bus 
capability and development of high capacity data distribution 
capability During FY-78, a limited digital data bus compatible 
with the spacecraft Unified Data System (UDS) requirements 
will be breadboarded The JPL CCTV link operated in breadboard 
form in FY-77 will be extended into-a prototype using multifiber 
cable Fiber data link concepts will be developed for use in 
future data distribution systems. High data rate components will 
be investigated in connection with the data distribution system 
application Applications have been sought for-simple near term 
demonstration, and this activity will be continued in order to 
help set the goals for our experimental work, and to identify 
limiting technology. The principal benefits to be expected from 
the use of fiber optics are the EMI immunity of the transmission 
line, its small size and weight, wide bandwidth, and ultimately 
lower cost than copper equivalents 

W78-70213 506-20-59 

Marshall Space Flight Center, Huntsville, Ala 
HIGH CAPACITY DATA STORAGE AND DISPLAY: 
ARCHIVAL DATA STORAGE TECHNOLOGY 
G A Bailey 205-453-3431 

The objective of this RTOP is the development of an 
operational optical mass memoY system with storage and retrieval 
bit capacities of 10 to the twelth power to 10 to the thirteenth 
powerby 1981 and 10 to the fifteenth' power by the m'd-1980’s. 
This system is intended to replace the use of magnetic tape 
and microfilm used in archival storage facilities of large data 
base centers Although they are used almost exclusively in this 
application, mag tape and microfilm have few of the required 
characteristics for archival storage The storage material for 
instance must provide low cost per bit. can be recalled efficiently 
and accurately, can be duplicated easily, requires no maintenance, 
must be compatible with existing systems, and must be certifiably 
archival, le, a material that satisfies the NBS standards for 
archival storage media Data will be provided to users on 
conventional mag tape compatible with their respective tape 
readers The key features of this system will include ve^ high 
information packing densities (about-50-100 IVlb/sq in), veY 
low bit error rates smaller than 10 to the minus nineth power, 
high recording and readout rates (on the order of 20 Mb/sec), 
VBY low cost per bit (about .03 cents/kbit), negligible maintenance 
requirements and full archival reliability- The technology basis 
will be direct digital recording (optical spot recording) on a 
certifiable archival recording medium, eg bismuth thin films on 
polyester There are several pnmary milestones necessary to 
achieve a cost effective and operationally successful system A 
breadboard system is completed' and will be demonstrated in 
June 1977 This system will be used to delineate and characterize 
critical components needed for the design of the breadboard 

W78-70214 506-20-69 

Marshall Space Flight Center. Huntsville, Ala 
HIGH-DENSITY CIRCUIT TECHNOLOGY: COMPUTER- 

AIDED DESIGN AND TESTING 
J M Gould 205-453-3431 

The underlying goal is the reduction of the cost of electronic 
subsystems through enchancement of high density curcuit 
technology The principal subsystem cost factors are packaging, 
parts fabrication and the screening and reliability testing of parts 
To have a significant effect upon packaging cost, it is essential 
to dramatically reduce parts count by increasing the degree of 
integration of monolithic arrays while maintaining low parts 
fabrication and screening cost Such high density arrays must 
consist both of off-the-shelf parts such as microprocessors and 
memories and of custom designer arrays for collecting random 
mterface and control logic This effort will provide the technology, 
techniques, equipments, and sources to insure that high density 
arrays can be produced with assured reliability in an economical 
and consistent manner This will be accomplished through the 
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development of; automated design, process and test hardware 
and software: high density large scale integrated circuit technolo- 
gies, and improved methods and techniques to assess and assure 
reliability 

W78-7021B 606-21-19 

Marshall Space Flight Center. Huntsville. Ala 
ADVANCED REUSABLE HIGH DENSITY AND DUAL-FUEL 
ENGINE TECHNOLOGY 

D H. Blount 205-453-3431 
(910-03-10) 

Advanced reusable vehicle design studies show payload 
advantages and reductions in vehicle volume through use of 
dual-fuel engines and altitude compensating nobles Tests are 
planned utilizing existing and modified 40K test chambers to 
establish the feasibility of LOX/high density fuel and L0X/H2 
used as dual-fuel propellants and to experimentally determine 
heat transfer, combustion efficiencies, and combustion stability 
of LOX/high density fuel at high chamber pressure. The dual 
throat, concentric chamber engine provides altitude compensation 
by providing two nozzle area ratios. Analysis is planned to predict 
the aerodynamic and heat transfer effects of the two concentric 
exhaust streams from the two throats and to provide design 
information on the relative throat sizing and axial positioning 
Tests are planned to verify and augment the analysis in the 
areas of aerodynamic behavior, heat transfer, and performance 
Two inner chambers will be tested. One with hydrogen cooling 
and one with LOX cooling to evaluate the feasibility and merits 
of LOX cooling The 40K hardware referred to herein consists 
of SSME subscale devices that are to be declared residual in 
the SSME program The testing is to be conducted in a facility 
at MSFC commonly known as the 40K facility, which was used 
to test the reference SSME subscale hardware 

W78-70216 ’ 506-21-25 

Jet Propulsion Lab. Calif Inst of- Tech, Pasadena 

LONG UFE ADVANCED PROPULSION SYSTEMS FOR 

PLANETARY SPACECRAFT 

D L Young 213-354-3217 

(525-71-01; 506-21-43) 

The objective of this RTOP is to provide the research and 
technology demonstration for key liquid feed assembly compo- 
nents, and of the rocket engine assembly, for advanced liquid 
propulsion systems for use on planetary missions The Erst portion 
of this effort will be devoted to the support of an on-going 
effort to develop a durable fluorine/ hydrazine engine The work 
wilJ involve both an on-going in-house effort and continued 
contractual effort in design and fabrication of prepiototype and 
prototype engines The three-phase contract, started in FY-76. 
will continue through FY-78 This effort will support on-going 
liquid-fluorine components work. Specifically continuation of 
long-term materials compatibility testing, procurement and testing 
of preprototype relief valve assemblies, isolation valve, and 
helium regulator. Space shuttle safety-related action items 
identified by OSF will be addressed and necessary research and 
technology identified. 

W78-70217 506-21-33 

Langley Research Center, Langley Station. Va. 

ANALYSIS OF ENVIRONMENTAL IMPACT OF LAUNCH 
VEHICLE EFFLUENTS 

The objective of this research is to develop a basic understand- 
ing of the chetnistry of exhaust clouds from rocket vehicles and 
the interactions of the exhaust clouds with the atmosphere 
including precipitation, and to determine the probable effectiveness 
and atmospheric perturbations of proposed chemical agents and 
delivery systems for neutralizing the acidic effluents emitted in 
the. troposphere The initial composition of the rocket exhaust 
known at the SRM exit plane, ts only a starting point in 
determining the ultimate chemical and physical distribution of 
these products in the atmosphere, or on the ground The chemical 
composition of the exhaust cloud changes continually, rapidly at 
first as a result of high-temperature reactions with atmospheric 
species and nucleation of condensable species and then more 
slowly as a result of both thermal and photochemical gas and 


species condensed-phase reactions, turbulent and molecular 
diffusion, droplet growth and evaporation, and various other 
microphysical and microchemlcal phenomena. Thus, a complete 
chemical characterization of the resulting cloud as a function of 
propellant, atmospheric conditions, and time is needed to 
properly assess the environmental impact of the exhaust products 
This research will also attempt to assess whether or not (1) the 
hydrogen chloride emitted in the troposphere can be effectively 
neutralized by proposed low-cost systems, and (2) the potential 
toxic hazards due to HCI can be removed and the possibility of 
an acid ram can be eliminated without significant exacerbation 
of weather modification and other environmental effects This 
research is part of the technology base required by NASA to 
develop and substantiate the environmental impact statements 
for future NASA rocket launches. 

W78-7021 8 506-21 -35 

Jet Propulsion Lab , Calif Inst of Tech . Pasadena 

ADVANCED SOLID PROPULSION AND PYROTECHNIC 

CONCEPTS 

W. Gin 213-354-3790 

(506-21-45) 

NASA m the period from 1980 to 2000 will need enabling 
technology in solid propellant rocketry and pyrotechnics m order 
to effectively accomplish its missions. The objective of this work 
is to Create the needed new technology This work will provide 
reductions in costs or increases in performance, reliability and 
flexibility of solid propellant motors and pyrotechnics, as well as 
the creation of new concepts. The technology will be able to be 
applied to NASA launch vehicles, and NASA spacecraft for orbit, 
landing, and take-off propulsive maneuvers at other planetary 
bodies. Attention will also be given to frequently-encountered 
design problems such as solid rocket combustion instability and 
long-life pyrotechnic. squibs. The specific tasks are (1) Advanced 
upper stage motor technology: this activity is focused on 
completion of the rocket motor which incorporates several new 
motor components. (2) Advanced eaith-to- orbit propulsion 
concept; a feasibility design study will be conducted (3) Heat 
sterilizable propellants: this will consist of preparing candidate 
propellants and subj'ecting samples to the sterilization thermal 
environment (4) Space storage of propellants; this effort will 
support the LDEF experiment (5) Advanced propellant concepts; 
propellant formulations will be prepared, tested, and evaluated 
using different oxidizers as well as mixed oxidizers in order to 
obtain a wider range of ballistic parameters The innovative 
low-cost synthesis of perchlorate by biochemical methods will 
be further investigated. (6) Planetary atmospheric propulsion, this 
effort IS changing from investigating detonation propulsion for 
dense atmospheres to devices which can also utilize the buoyant 
or aerodynamic properties of the atmosphere. Feasibility studies 
will be conducted to define requirements '|7| Combustion and 
pyrotechnic problems, this effort will be focused On Solving 
pyrotechnic problems such as lowering the cost of pyrotechnic 
squibs and increasing their storage life to 20 years and on 
understanding the steady state and dynamic combustion processes 
□f composite propellants. 

W78-70219 506-21-46 

Jet Propulsion Lab. Calif Inst of Tech. Pasadena 

CHEMICAL PROPULSION RESEARCH AND DEVELOP- 
MENT 

J Moacanin 213-354-3178 
(506-21-25: 506-21-35) 

The objective of this RTOP is to establish scientific bases 
for the chemical formulation and mechanicai design, of solid 
propellants for rocket motors, and to quantify liquid rocket 
performance by modeling of experimental results Theoretical and 
experimental investigations will be performed in rheology, 
chemistry, and combustion to (1) obtain a better understanding 
of propellant mechanical properties, processing and environmental 
stability characteristics to permit the formulation of techniques 
for the control thereof, and to reduce costs of motor development. 
(2) derive information which will enable the design of motors 
as structurally integrated units with a minimum of costly empirical 
study and to predict their useful lifetimes on the basis of expected 
environmental duty cycles. (3) develop computer programs for 
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analysis of complex flow fields amenable for theoretical, perform- 
ance studies of liquid rocket engines of unconventional design 
and improve experimental analyses of combustion in sprays, (4) 
promote standardization of monopropellant testing methodology 
and evaluate new hydrazine catalysts as available; and 15) 
determine plume/spacecraft interaction effects leading to 
guidelines for the minimization of exhaust plume envelopes 

W78-70220 506-21-49 

Marshall Space Flight Center. Huntsville. Ala 

JANNAF SUPPORT - PLUME TECHNOLOGY WORKING 
GROUP 

T F. Greenwood 205-453-3285 

The JANNAF Plume Technology Working Group (PTWG) has 
been funding the development of a Plume Handbook for the 
past three years This handbook is to be a compilation of existing 
plume technology methodology. Chapters on the Basic Flow 
Structure (Chapter 2), Plume. Electromagnetic Interactions 
(Chapter 4). and IR Radiation (Chapter 3) are either already 
finished or being completed. Chapter 6. which concerns vehicle 
base flow and base heating, is to be developed next. NASA 
(MSFC) IS responsible for Chapter G In addition to the Hand- 
book, JANNAF (PTWG) plans to sponsor the development of a 
state-of-the-art low altitude plume computer program that will 
be used as a standard for NASA. DOD, and contractors. This 
program will include viscous effects, finite rate chemistry, internal 
shock structure calculations, and coupled two-phase effects 

W78-70221 506-22-12 

Lewis Research Center. Cleveland, Ohio 

AUXILIARY ION THRUSTER SYSTEM TECHNOLOGY 

R C Finke 216-433-4000 

(506-22-32. 506-23-42. 506-22-22, 750-03-09) 

The obiective is to define and develop the technology for 
auxiliary electric propulsion systems, including thrusters and povver 
processors, for application to stationkeeping and attitude control 
of geocentric spacecraft and future large space systems The 
integration with geocentric spacecraft of mercury bombardment 
thrusters with thrust levels between half and two millipounds 
will be defined by-study Auxiliary propulsion systems, possibly 
with propellants other than mercury, suitable for attitude control 
and station keeping of large space systems will be defined by 
study The lifetime of the 8-cm mercury bombardment thruster 
will be verihed by extended testing of critical elements and a 
complete thrust subsystem including power processor, thruster, 
gimbal. and propellant storage systems The definition of 
requirements and the development of a technology plan will be 
initiated for the application of auxiliary propulsion to large space 
systems The work will be performed both by m-house and 
contracted efforts . 

W78-70222 506-22-16 

Goddard Space Flight Center, Greenbelt, Md 
AUXILIARY ION PROPULSION FOR MMS APPLICATION 
R A Callens 301-932-4205 

Ion engine propulsion has reached sufficient maturity that 
work needs to be done to find if and how it should be applied 
to improve the cost effectivity of free flyers in the Shuttle era. 
The approach is to identify the role of the ion propulsion for 
the Shuttle deployed Multimission Modular Spacecraft (MMS)- 
through the next two decades Lewis Research Center is 
cooperating in implementing this RTOP and will supply ion engine 
cost and performance data 

W78-70223 506-22-22 

Lewis Research Center, Cleveland, Ohio. 

PRIMARY ELECTRIC PROPULSION SYSTEMS 
Robert R Lovell 216-433-4000 

The overall program goal is to identify and develop the required 
technology to demonstrate technology readiness status for primary 
propulsion ion thrust systems for proposed missions. Development 
and testing of thrusters, power processors, and system elements 
will be done to optimize element performance, lifetime, and 
reliability and characterize the cntical system intetfaces and 
requirements The program will result m a baseline technology 
and design criteria for application to anticipate electric propulsion 


spacecraft The approach is to define requirements, develop to 
engineering model status, and, verify by test and multiple thruster 
operation, primary propulsion thrusters which satisfy the range 
of requirements of foreseeable missions Power processors will 
be designed and developed to functional model status, integrated 
with thrusters, and verified by system level tests Other critical 
system elements such as gimbals, propellant storage and 
distribution system, and thrust subsystem-spacecraft interface 
hardware and software will be investigated to the extent necessary 
to define critical interfaces and system requirements and reduce 
risk in future applications The program will be earned out via 
both in-house and contracted programs 

W78-70224 506-22-25 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 

ION DRIVE (SEP)/SPACECRAFT AND SCIENCE INTERAC- 
TIONS 

E V. Pawlik 213-354-3455 

In the long history of ion drive, the extent-of the interaction 
between the Ion Propulsion Module (IPM) and the science and 
mission modules has, been a question mark to the science and 
spacecraft design communities These interactions were investi- 
gated in a preliminary sense during the Advanced System 
Technology Program and several areas, including 
telecommunications, EMI, and plume deposition and contamina- 
tion were identified as phenomena which would constrain 
spacecraft design With the possibility of a near term application 
of ion drive to a high energy mission, the need for a program 
has developed to build confidence in the science and spacecraft 
design communities that these interactions either are understood, 
or are being examined in greater detail This work, which is not 
presently being conducted at any other NASA center, would 
provide a degree of understanding to these areas which would 
apply not only to a specific mission such as Halley’s Comet, 
but to other planetary and earth orbital missions The effort at 
JPL involves the participation of scientisfs/technologists in areas 
where the interactions are of most concern This effort is 
directed toward understanding the spacecraft and science 
interactions with the ion propulsion module and then determining 
the additional constraints that they place* on the module Ways 
of minimizing these interactions will be determined This effort 
includes participating in LeRC design team efforts and key tests, 
and insures that the interfaces between the TSS and the rest 
of the spacecraft are well defined and workable 

W78-7022G 506-22-29 

Marshall Space Flight Center, Huntsville, Ala 
SOLAR ARRAY TECHNOLOGY AND ENVIRONMENTAL 
IMPACT FOR SOLAR ELECTRIC PROPULSION (SEP) 

L E Young 205-453-2110 

The objective of this RTOP is to insure the availability of 
solar array and environmental impact technology which meets 
solar electric propulsion requirements The approach is to perform 
preliminary design and analysis activities to identify the technology 
required to support solar electric propulsion This technology will 
be compared^ with the state of the art to identify areas where 
demonstration or further development of technology is needed 
These areas will be worked as specific tasks with results being 
fed back into the design effort To accomplish the objective, the 
following tasks will be performed (Task 1 was completed in 
Dec 1974). (1) Task 1; preliminary design for identification of 
required technology (>66 w/Kgm), (2) Task 2 materials 
demonstration, (3) Task 3. thermo -compression bonding of- solar 
cells to electrical Interconnects, (4) Task 4; solar cell selection 
and characterization, (5) Task 5 solar cell module thermal cycling, 
(6) Task 6 nondestructive inspection and tests. (7) Task 7 
full-scale solar array wing fabrication and tests, (8) Task 8' 
extended performance SEP solar array study {>200 W/Kgm), 
and (9)' Task 9 environmental effects assessment 

W78-70226 606-22-32 

Lewis Research Center. Cleveland. Ohio. 

ELECTRIC PROPULSION RESEARCH AND ADVANCED 
CONCEPTS 

R C Finke 216-433-4000 

The obj'ectives of this RTOP are (1) to perform the 
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fundamental and' applied research required to understand the 
physical processes inherent to electric propulsion systems, (2) 
to develop models of the phenomena in order to establish design 
guidelines, understand controlling processes, define interface 
criteria; (3) to investigate alternative electric propulsion concepts 
and predict performance, life, and interface criteria, [Examples 
of systems in an early development stage requiring further 
investigation are the inert gas bombardment ion thruster 
system, and the synchronous linear accelerator {mass driver)]. 
(4) to identify, evaluate, develop, and transfer to the user 
community nonpropulsive applications of ion thruster technology, 
and (5) to develop new or improved materials and processes 
that are enabled by the application of ion beam technology will 
be explored 

W78-70227 506-22-35 

Jet Propulsion Lab, Calif Inst of Tech . Pasadena 
MPD THRUSTER SYSTEM TECHNOLOGY 
E V Pawhk 213-3S4-345S 
(506-24-25) 

The objective of this effort is threefold (1) to evaluate the 
technology associated with generating a quasi-steady state 
magnetoplasmadynamic (MPD) thruster with an irtductive storage 
energy transfer device, (2) to define the potential performance, 
efficiency and lifetime of the MPD thruster, and (3) to conduct 
a preliminary conceptual study of how a MPD thruster system 
might be Incorporated into either a Solar Electric Propulsion 
(SEP) or a Nuclear Electric Propulsion (NEP) vehicle Periodically 
the charging current is interrupted and the energy stored in the 
magnetic field of the inductor is utilized for a short duration 
thrust pulse Both analytical and experimental studies of this 
concept are required in order to determine overall feasibility 

W78-70228 506-23-12 

Lewis Research Center, Cleveland, Ohio 
SOLAR CELL TECHNOLOGY 
D T. Bernatowicz 216-433-4000 

The objective of this RTOP is to develop the technology for 
low-cost solar cells and blankets with high end-of-life efficiency. 
Research and technology programs will be continued in the 
following areas (1) Research will proceed into the basic loss 
mechanisms and radiation damage in photovoltaic devices (2) 
Cells will be developed with improved end-of-life efficiency Such 
cells may include some or all of the following features 
epitaxially-grown' junction, ion implanted junction, back surface 
field, heavily doped base, thin base wraparound contact, 
textured front surface and tailored dopant profile (3) Processes 
for fabricating cells at low cost, will be investigated including 
thick film processes for contacts, interconnects, and coatings, 
and nongaseous diffusion sources (4) Exploratory development 
of new concepts for covering and encapsulating solar cell modules 
will be continued. 

W78-70229 506-23-15 

Jet Propulsion Lab, Calif. Inst of Tech,. Pasadena 

PLANETARY SOLAR CELL AND BLANKET RESEARCH AND 
TECHNOLOGY 

W A Hasbach 2 13-354-281 7 

The RTOPs for photovoltaic energy conversion are to improve 
conversion efficiency, reduce mass, reduce cost, and tncrease 
■the operating life of photovoltaic converters and blankets The 
following tasks are in support of the above specific objectives 
and those targets, of the FY-78 PASO, which JPL is chartered 
to support: (1) demonstrate pilot production of thin {<75 micron) 
silicon solar cells at efficiencies >12% by FY-79, (2) reduce 
solar array total blanket mass to <3 kilograms/ kilowatt by FY-79; 
(3) test and evaluation of solar cells to develop an improved 
understanding of solar cell performance in space, includes 
characterization of new type cells and evaluation of space radiation 
effects: (4) demonstrate automated low-cost (<S10 per watt) 
array module fabrication by FY-80: and (5) develop solar array 
fabrication materials/adhesive/ welded interconnect technology 
for high temperature operation with or without concentrators 

W78-70230 506-23-16 

Goddard Space Flight Center. Greenbelt, Md 


ATS-6 SOLAR CELL RADIATION DAMAGE EXPERIMENT 

LW Slifer 301-982-4841 

The objective of this RTOP is to extend the collection, analysis, 
and reporting of data from the ATS-6 Solar Cell Radiation Damage 
Experiment 

W78-70231 506-23-22 

Lewis Research Center, Cleveland, Ohio 
ELECTROCHEMICAL RESEARCH AND TECHNOLOGY 
Stuart J Fordyce 216-433-4000 

The object of this program is to attain long life, high energy 
densities and high reliability, at low cost, for electrochemical 
energy conversion and storage devices The emphasis is on alkaline 
batteries and separators, electronic techniques for improving 
performance and life, H2-02 fuel cells to operate at higher 
efficiency and exploratory studies on higher energy density 
systems During FY 1978, the performance matrix for the long-life, 
secondary silver-zinc cell will be completed, and its applicability 
for planetary probes established. The tests of the single cell 
protector technology will be completed and pulse charging 
techniques to prolong life of alkaline cells wilt be defined Work 
continues on the silver hydrogen cell A 50 AH, 40-watt hr/lb 
cell capable of > 500 cycles rn a synchronous orbit regime will 
be designed. The lightweight (25 watt hr/Ib) nickel-cadmium 
program will be supported via lightweight electrodes, introducing 
inorganic-organic separators and exploring deep discharge 
reconditioning Alkaline battery separators will continue to 
evolve, the inorganic concepts aimed at low cost, reproducible, 
uniform materials and fabrication methods and exploration of 
new polymers arid modifications Multi-kilowatt hour storage 
technologies will be examined for feasibility, particularly the novel 
> 100 AH torodial nickel -cadmium concept H2-02 fuel cell 
technology aimed at long maintainable fuel cell elecuolizer 
missions (energy storage) as well as orbital transfer vehicle 
applications will be advanced. Exploration of 100 C sodium-sulfur 
cell concept for 150-watt hr/lb continues The NASA Battery 
Test Facility at NWSC. Crane. Indiana, will be maintained 

W78-70232 506-23-25 

Jet Propulsion Lab. Calif Inst. of Tech. Pasadena 
ADVANCED NICKEL-CADMIUM AND PROBE BATTERIES 
A A Uchiyama 213-354-4039 

This RTOP IS directed toward providing the battery technology 
basis for future space power systems needed to develop near-earth 
space and to continue exploration of the solar system. The 
objectives are to achieve improved performance, energy density, 
and life, as well as extend operational capability and reduce 
cost of space batteries The objectives are to be met by advancing 
the technology of battery components, operating and storage 
techniques, and test and evaluation procedures. .Specific objectives 
are: ( 1 ) advance the state of the art of nickel-cadmium 
technology by developing a battery capable of a 10-year life 
and an energy density greater than 26 Wh/kg through innovative 
design technology, and by establishing nickel-cadmium design 
and accelerated/predictive test techniques based on all available 
empirical data and by improved operational techniques; and (2) 
demonstrate a 330 Wh/Kg (10-yr storage life) primary lithium 
battery by FY-82, and a >220 Wh/Kg secondary battery by 
FY-82 

W78-70233 506-23-35 

Jet Propulsion Lab. Calif Inst of Tech, Pasadena 
THERMOELECTRIC THERMIONIC ENERGY CONVERSION 

W. E Bachman 213-354-4420 

Continued exploration of the outer planets will in many cases 
require the use of improved and advanced power systems Three 
separate tasks (01. 02, and 03] are contained within this RTOP 
which is responsive to the level IV element of tfie OAST Space 
R&T Program. The work to be done is described in three 
technological areas. Task 01 involves thermoelectric systems. 
The broad objectives of this task are to perform technology 
investigations that will identify new thermoelectric conversion 
material which can significantly improve RTG performance and 
provide a data base to allow NASA to make appropriate selection 
of the thermoelectric material concept for a given application 
To achieve these objectives, three areas are being pursued (1) 
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develop techniques for decreasing the RTG/spacecraft integration 
cost; (2) evaluate candidate thermoelectric materials which are 
considered for power systems; and (3) develop new. high efficiency 
thermoelectric materials. Task 02 involves thermionic systems 
technology The objective of this task is to demonstrate technology 
readiness for the system development effort in the ereas of 
heat pipes, high temperature insulators, and thermionic converter 
surfaces The approach taken is to conduct systems work to 
assure identification of key technologies and to evaluate higher 
system operating temperatures (1800 K) Task 03 involves 
thermionic converter research The objective of the thermionic 
converter technology task is to demonstrate a nominal conver- 
ter output power density of 4 W/sq cm and a barrier index of 
1.75 eV with a corresponding conversion efficiency of ap- 
proximately 1 7% Tentative candidate to achieve such an objective 
IS a molybdenum, hybrid thermionic converter which would operate 
at emitter and collector temperatures of 1650 K and 850 K 
respectively. 

W78-70234 B06-23-42 

Lewis Research 'Center, Cleveland, Ohio. 

SPACECRAFT CHARGING AND HIGH VOLTAGE PLASMA 
EFFECTS 

R C Finke 216-433-4000 

The environmental interactions considered in this RTOP 
involve ail interactions between the charged particle environment 
of space and spacecraft surfaces that can impact the operation 
or life of spacecraft systems investigations of the interactions 
between the geomagnetic substorm environment and spacecraft 
surfaces (spacecraft charging phenomena), and interactions 
between higher voltage spacecraft surfaces and the space plasma 
environment will be conducted. The broad objective of these 
investigations Is to provide design guidelines for control of the 
interactions The approach used to attain this objective Is to 
conduct a comprehensive analytical and experimental technol- 
ogy program to identify the environmental fluxes and the 
interactions of concern, to evaluate these interactions, to develop 
the design guidelines, and to transfer this technology to designers 
of operational systemr. 

W78-70235 506-23-52 

Lewis Research Center. Cleveland, Ohio. 

MULTI-KW LOW COST POWER SYSTEMS MANAGEMENT 

Fred leren 216-433-4000 

The objective is to provide the technology base of multi-kW 
space power sytems including electrical components, power 
processing and distribution systems needed for low cost 
semi-permanent low earth and geosynchronous power systems 
in the mid-1980's The proposed work will define and develop 
the technology necessary to both extend Shuttle based capabilities 
and establish senm-permanent central utility power capabilities 
essential to the habitation and development of near earth 
space. Contractor and in-house analysis and. experimentation will 
be used to define, develop and test components, subsystems 
and systems needed for low cost senm-permanent earth orbital 
electrical power systems In-house and contractor studies will 
be conducted to determine performance requirements, identify 
system constraints, and estimate cost, weight and size of potential 
space power systems, identify technology needs, and determine 
benefit/cost ratio of proposed technology programs A strong 
activity will be maintained to coordinate with and support work 
at other NASA centers aimed at meeting future earth orbital 
power needs. 

W78-70236 506-23-55 

Jet Propulsion Lab, Calif Inst of Tech, Pasadena 
ECONOMICAL EARTH ORBITAL POWER SYSTEM 
D. L Ross 213-354-4049 

The objective of this RTOP is to ascertain the feasibility, 
assess the risk, determine the approach to and define.the realistic 
costs and performance associated with a multi-kw, economical 
earth orbital power system (ECOP) that would extend orbital 
power plant capabilities for a variety of applications Terrestrial 
and aeronautical power components, methods and systems will 
be evaluated for low cost application. A program plan will be 
prepared for implementation of hardware This activity also 


includes inter-center coordination including JSC for acquiring 
additional information pertaining to the space shuttle. This 
objective supports the NASA program and space objective for 
Space Energy Systems to 'evaluate and implement low cost 
terrestrial and aeronautical methods and systems for applicability 
to space energy systems' and the corresponding target to 'evaluate 
and demonstrate the application of terrestrial and aircraft power 
components and methods to economical orbital power (ECOP) 
systems by FY-80’ 

W78-70237 506-23-59 

Marshall Space Flight Center, Huntsville, Aia. 

MULTf-KW LOW COST EARTH ORBITAL SYSTEMS 
J L Miller 205-453-2113 

The objectives of this RTOP are to provide the technologies 
required to develop muIti-KW low cost space power systems 
needed for future NASA missions such as Space Station. Space 
Construction Base and Power Module The RTOP will be a 
combination of in-house and contracted efforts and will consist 
of the following tasks (1) Task 81 (Power Distribution System 
Simulator) will establish and demonstrate technology readiness 
for high voltage distribution systems, (2) Task 82 (Investigation 
of Concentrating Photovoltaic Power Generation) will establish 
and evaluate an approach for developing concentrating solar array 
power generation, (3) Task 83 (Advanced Solar Power Genera- 
tion) will evaluate advanced power generation approaches which 
offer significant performance improvements. 

W7 8-70238 506-23-62 

Lewis Research Center, Cleveland, Ohio 
BRAYTON ISOTOPE POWER SYSTEM (BIPS) 

L Shure 216-433-4000 

The objective of this RTOP is to provide a technology base 
for high-efficiency, long-life, low-cost, thermo-mechanical space 
power conversion systems applicable to near-term NASA and 
DOD missions (early 80's) This joint NASA-ERDA program will 
include a demonstration Of the Brayton power conversion process 
in the fractional-to-2 kilowatt power level NASA missions m 
the early 80's appear to require power levels in the neighborhood 
of I kilowatt Several of these missions, especially deep space 
probes, cannot use solar arrays In addition, certain DOD missions 
in this time period require compact power systems in the range 
of 1 kilowatt with long life. To fulfill these needs and provide 
confidence for mission selection, a flight prototypical Brayton 
system will be assembled by EROA using components furnished 
by NASA This system will be performance and endurance tested 
to validate long life for mission durations of 5-7 years 

W78-70239 506-23-65 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 
HIGH-PERFORMANCE POWER SYSTEMS 
W. E Bachman 213-354-4420 

Four separate tasks (1, 2, 3. 4) are contained within this 
RTOP with objectives generally as follows- (1) The objective, of 
this task 15 to develop a capability referred to herein as Automated 
Power Systems Management (APSM), APSM is defined to be 
the capability of a spacecraft power system to automatically 
perform monitoring, computational, command, and control 
functions without the need for ground intervention. (2) The 
objective of this task is to identify a' lightweight power source 
capable of surviving the intense Mercury thermal environment. 
It is the intent of this task to ascertain the feasibility of the 
solar thermoelectric generator (STG) for a low altitude Mercury 
Spacecraft application by testing in a 10 to 16 Sun simulation 
(3) The objective of this task is to develop and demonstrate 
advanced power processing and distribution and related system 
configuration and integration technology to meet the requirements 
of future planetary spacecraft. The intent of this work is to 
develop designs that not only can accommodate technical needs 
but which can also be built and incorporated into the spacecraft 
power system for minimum cost. (4) The objective of this task 
IS to provide the detailed design technology basis for lightweight, 
high power solar arrays, capable of long-life unattended 
performance in the hostile environment spanning near-sun and 
deep space operation. 
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W78-70240 506-24-13 

Langley Research Center. Langley Station. Va 
PLASMA CORE REACTOR RESEARCH 
F Hohl 804-827-3781 
(506-25-33) 

The objective is to establish the scienctifio knowledge required 
for the future development of gaseous-core and plasma-core 
nuclear reactors Emphasis in this basic research is on determining 
the characteristics of the radiant energy from gaseous nuclear 
fuel heated by fssion and other means, .and the transport of 
this radiation and its conversion to other forms of energy. A 
major effort of the research is directed toward the study of 
materials for use with high-temperature UF6 and uranium, 
argon/UF6 injection, separation, and recirculation system design 
and testing Analytical investigations of the prospective applica- 
tions and performance potential of gaseous core reactors for 
space and terrestrial applications will be performed UF6 handling, 
separator design and testing, and part of the radiation research 
will be conducted under contract under LaRC direction Other 
supplementary radiation research is conducted under the LaRC 
506-25-33 RTOP Nuclear reactor experiments will be conducted 
under a separate NASA Headquarters RTOP 

W78-70241 506-25-21 

Ames Research Center. Moffett Field, Calif 
CRYOGENIC TECHNOLOGY FOR COOLING DETECTORS 
BELOW 10 KELVIN 

J W Vorreiter 41 5-965-6525 

(790-40-19. 188-78-51, 188-41-55, 188-41-54) 

The objective of this effort is to provide space compatible 
technology for photon and gravity wave detectors requiring 
operating temperatures between 10 and 0 02 Kelvin Efforts in 
three general areas will be to ID maintain cognizance and 
coordination with all related cryogenic activities within NASA, 
DoD, NBS, and ERDA to minimize possible duplication of effort, 
make maximum use of already existing technical talent and 
knowledge, and identify future NASA technology needs as well 
as recognize and evaluate possible new applications in this areas, 
(2) develop space compatible cooling technology and related 
components for various science detectors and detector packages, 
and (3) develop methods to protect cold optics from contamination 
Both in-house and contractual efforts will be applied as well as 
subauthorizations to other NASA Centers to make maximum 
use of technical talent in this discipline 

W78-70242 506-25-25 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 
APPLIED MATHEMATICS 
F B Estabrook 213-354-3247 

The objectives of this research are (1) to develop new 
methods of applied mathematics for nonlinear systems, and (2) 
to apply these methods to current problems where the importance 
of solitons and nonlinear wave processes has been suggested 
Solitons are fundamental excitations of nonlinear physical systems 
A newly developed geometric method of analysis based on Cartan's 
calculus of exterior differential forms is used to Tnd invariance 
transformations, general similarity solutions, and conseniation 
theorems Baecklund transformations (analytical operations that 
create and destroy solitons in nonlinear systems] are systematically 
derived with this new method A hierarchy of potentials (satisfying 
linear equations) is found for each of the nonlinear soliton 
equations by the technique of proiongation structures, developed 
under this task This has now become a subject of active research 
at many other institutions, in several countries In cooperation 
with nonlinear controls theorists at Harvard and the Ames 
Research Center, prolongation structures have been shown to 
be related to mathematical entities from differential geometry 
known .as connections The use of connection-theoretic results 
to extend soliton theory to three spatial dimensions is under 
active investigation The relation of prolongation structures to 
Baecklund transformations and variational principles is being 
sought; both new analytic techniques and computational 
algorithms can then be derived The importance of intrinsically 
nonlinear phenomena, such as solitons and wave interactions, 
for understanding the dynamics of a great variety of physical 
systems has been demonstrated in recent years, and new 


applications are continually being recognized These effects are 
seen m fluid dynamics, laser media, magnetic domains, lattice 
dynamics, and nonlinear controls, among others A major 
current effort in this task is the application of the mathematical 
techniques, described above, to develop a theory of soliton charge 
carriers in quasi-one-dimensional conductors The basic model 
has been defined and its physical implications are being 
investigated A new application effort in FY-78 will be to explore 
nonlinear surface wave processes which can be important, for 
example, in liquid drop dynamics and freak ocean waves 

W78-70243 -- 506-25-29 

Marshall Space Flight Center, Huntsville, Ala 

MAGNETICS AND CRYOPHYSICS 

P. N Peters 205-453-5134 

(188-41-54) 

Existing facilities for thin film deposition and microfabncation 
are being utilized to investigate and develop advanced supercon- 
ducting instrumentation compatible with flight experiments 
requiring cryogenically coofed surfaces Superconducting, thin film 
Josephson junctions, individually and in arrays, are being 
investigated and developed for magnetometry and radiation 
detector applications in space, and a design for a step-up dc 
superconducting transformer is being investigated as a possible 
coupling device Investigations into solving coupling problems 
with the junction devices, the properties of superradiant array 
structures, and detector response to photon energies greater than 
the superconducting energy gap are being .pursued 

W78-70244 506-25-31 

Ames Research Center, Moffett Field, Calif 
RADIANT ENERGY CONVERSION 
K W Billman 415-965-5233 
(506-25-41) 

The objective is to conduct basic research on the interactions 
of photons with matter for major advances in the generation, 
transmission, and utilization of energy with emphasis on light 
amplification by stimulated emission of radiation and the excitation 
of molecules, atoms and ions by coherent and incoherent radiation 
To this end. investigations will be made in the following areas 

(1) theoretical modeling and experimental development of 
discharge excited excimer lasers. (2) theoretical calculation of 
molecular potential surfaces, collision and photoionization cross 
sections. (3) theoretical and experimental investigation of the 
influence of intense electromagnetic fields on interacting molecular 
systems; (4) development of laser techniques to remotely probe 
gasdynamic flows, and (5) examination of novel concepts in 
space-related conversion of solar radiation such as solar-pumped 
lasers, technology advances for SSPS and SOLARES. and similar 
concepts 

W78-70245 506-25-32 

Lewis Research Center, Cleveland, Ohio 
ION CYCLOTRON GAS EXCITATION 
James W Blue 216-433-4000 

A general objective of this work is to study problems related 
to advanced power and propulsion concepts which can be 
conducted in the laboratory-like environment of the LeRC 
cyclotron Specific objectives of the study are (1) determination 
of power density of a plasma achieved with cyclotron particles, 

(2) measurement of the optical and X-ray photon yields from 
this plasma, and (3) determination of the effects of radiation on 
relevant materials One approach to these objectives i3 a pending 
study of the effect of particle bombardment in properties of 
superconductors Another objective is to evaluate the feasibility 
of the gamma ray laser Major problem areas are level broadening 
due to electric and magnetic fields and the achievement of the 
directionality of photon emission required to make a laser cavity 
Two approaches are being studied to achieve directionality, one 
IS to use critical angle reflection from very small capillaries and 
the other is to make use of internal fields to establish a directional 
radiative pattern 

W78-70246 506-25-33 

Langley Research Center, Langley Station, Va 
PHOTON-MATTER INTERACTIONS 
F Hohl 804-827-3781 
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Research will be performed to characterize fissioning uranium 
plasmas and to obtain efficient high-power conversion of nuclear 
energy directly into electromagnetic radiation laser power, or 
work The interaction of fission fragments with uranium hexafluo- 
ride and with other gases will be determined Radiation -induced 
plasma will be studied to determine possible population inversion, 
nonequilibrium emission, and ionization and excitation cross 
sections. A new type of pfasma focus will be used as an intense 
X-ray and neutron source in radiation-induced plasma research. 
The potential of the recently achieved nuclear-pumped lasers 
(Ne, Ar. Kr. Xe. Cl. and F) for increased power output will be 
investigated Also, the possibility of new lasers in the ultraviolet 
and visible region with greatly increased power output will be 
studied Studies for the selection of the most promising lasing 
medium and transitions will be performed using nonnuclear 
excitation Actual tests will be performed using the U S Army 
Pulse Radiation Facility at Aberdeen, Maryland Efficient 
methods of converting broad-band light directly to electricity and 
storable hydrogen and oxygen by photochemical conversion, will 
be developed New concepts, such as double electrode cells 
and protection of corrodible electrodes by inactive films or by 
passive electrolytes, will be investigated 


W78-70247 606-25-41 

Ames Research Center, Moffett Field, Calif 

HIGH-POWER LASER SYSTEMS TECHNOLOGY 

K. W Billman 415-965-5233 

(506-25-31) 

The objective is to conduct research and technical investiga- 
tions of high power laser systems to extend performance for 
potential use in space and to determine in what manner and to 
what extent the emerging field of high power lasers can contribute 
to or enhance the capabilities and return of future NASA space 
missions To this end, investigations will be made in the following 
areas (1) The pursuit of capability to convert laser radiation to 
useful work with high efficiency will continue by utilizing TELEC, 
MOM optical diodes, laser driven engines and other novel means 
Engine development will include an investigation of isentropic 
engine processes and the development of a one horsepower 
engine with conversion efficiency exceeding 50%, (2) harmonic 
conversion of high average power laser radiation in gaseous 
media will be examined experimentally: (3) research on means 
to obtain high repetition rate excimer lasers and high efficiency 
COEDS lasers for space power transmission will continue, and 
(4) molecular dissociation and laser-enhanced chemistry will be 
explored for potential NASA application 

W78-70248 506-25-43 

Langley Research Center. Langley Station, Va. 

HIGH POWER LASER SYSTEMS TECHNOLOGY 
R V. Hess 804-827-2818 
(506-25-33: 506-18-13) 

The obj'ectives are to develop new approaches for optical 
pumping with single and multifrequency high power density laser 
radiation to obtain CW/pulsed new laser transitions and.increased 
tuning range and pressures and to provide more efficient frequency 
upconversion techniques, to evaluate application of multifrequency 
laser operation to remote sensing of the earth's environment 
and the solar system (photon missions), and other NASA missions, 
and to evaluate optical pumping with broadband sources in space 
C02 lasers operating simultaneously on many lines will be used 
to efficiently excite molecules to high vibrational levels, which 
lase directly or transfer their vibrational energy to other 
molecules lasing at higher frequencies Various gas mixtures will 
be studied to enhance the efficiency and tuning range of these 
lasers Design studies will be performed of multifrequency lasers 
for remote sensing and other NASA missions. Broadband optical 
pumping of various gases with radiation from solar concentrators 
and future radiation sources and conditions for lasing, will be 
evaluated 

W78-70249 506-25-45 

Jet Propulsion Lab . Calif. Inst of Tech , Pasadena 
HIGH-POWER LASER SYSTEMS TECHNOLOGY 
Q R. Russell 213-354-3547 
(60B-25-35) 


The obj'ective is to develop the necessary technology required 
to construct multikilowatt copper halide lasers for potential use 
in space The approach will be to determine the scaling laws 
governing the operation of subsonic capper halide lasers by 
constructing and testing a 300 watt prototype copper chloride 
laser. The program is based on the conclusion that high power 
visible lasers will be utilized in future NASA missions in the 
1990 time period 


W78-70250 506-26-11 

Ames Research Center, Moffett Field, Calif 
COMPUTATIONAL AND EXPERIMENTAL AEROTHER- 
MODYNAMICS 

J G Marvin 415-965-5390 

The objective is to establish aerothermodynamic technology 
and configuration design concepts to improve vehicle safety, 
reliability, versatility and aerodynamic efficiency with maximum 
payload for earth-orbital missions artd planetary exploration 
Advanced computational methods and computer codes wiN be 
developed for predicting vehicle flow fields and performance 
Turbulence models (used in these computer codes) will be 
developed from building block numerical and physical experiments 
New instrumentation techniques will be developed for the 
measurement of turbulence quantitities in three dimensional flow 
fields 

W78-70251 506-26-13 

Langley Research Center. Langley Station, Va, 

SPACE VEHICLE AEROTHERMODYNAMICS AND CONFIG- 
URATION TECHNOLOGY 

B Z Henry 804-327-3911 

The objective of this study is to develop configuration design 
concepts and the associated aerothermodynamic technology data 
base which will allow the achievement of space transportation 
vehicles operational in the 1990's and beyond which offer 
significant improvement in operational efficiency, economy, and 
safety The intent is to study, both anelytically and experimen- 
tally, configuration concepts utilizing technologies advanced 
beyond the base being established by the space shuttle Specific 
studies will be directed toward solution of the aerothermodynamic 
problems associated with these concepts in such areas as 
aerodynamic performance, viscous-interaction and real-gas 
effects, vortex interactions, heat transfer, basic configuration 
shaping, and optimization Computational flow-field methods will 
be developed with emphasis on realistic configurations, and 
techniques for integrated configuration design, analysis, and' 
optimization will be developed and continuously improved 
Feasibility studies of the use of the Space Shuttle Orbiter to 
obtain fundamental aerothermodynamic data applicable to future 
vehicle design will be pursued Various perfect gas and real-gas 
facilities will be utilized in experimental investigations to provide 
design data over a broad range of parameters 

W78-70252 506-26-21 

Ames Research Center, Moffett Field, Calif 

PLANETARY PROBE AEROTHERMODYNAMIC TECHNOL- 
OGY 

H K Larson 415-965-5369 
(506-16-41) 

This effort is directed at providing the aerothermodynamic 
technology base in high speed aerothermodynamics required for 
the design, development and venficatiorr of probes entering 
planetary atmospheres and to provide computational and 
experimental support, in a timely manner, for the specific 
development of planned and approved missions, in accord with 
the following targets. (1) to provide a complete understanding 
and prediction of the shock-layer and ablation product radiative 
gasdynamics for planetary entry vehicles, (2) to provide coupled 
flow-field/ablation solutions for the outer planet probes; (3) to 
provide systematically coupled performance analysis, and (4) to 
support the aerodynamic development of planetary probe 
configurations, and to provide the flight mechanics data in support 
of atmospheric reconstruction experiments The coupled nature 
of outer planet probe aerothermodynamics requires a highly 
integrated computational and experimental program The 


39 



OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 


theoretical and experimental efforts in the area of shock-layer 
radiation must be coupled with siinilar efforts-in ablation product 
radiation and absorption These efforts in turn must be coupled 
with research associated with shock layer flow which is highly 
blown by ablation products In addition, the flight nnechanics of 
the probe, both static and dynamic, are significantly affected by 
the ablation mass loss and shape change Finally, all these 
theoretical efforts and experimental validations must be systemat- 
ically coupled computationally to provide the required aerother- 
modynamic input to outer planet probe development. 

W78-70ZB3 506-26-23 

Langley Research Center, Langley Station. Va. 

PLANETARY MISSION SUPPORT 
G. D Walberg 804-827-3031 

The objectives are. f1) to provide computational and 
experimental support as required for aerothermodynamic design, 
development, and verification of planetary mission vehicle 
configurations with special emphasis on the Jupiter Orhiter/Probe 
missionf (2} to develop a technology base that can be used to 
minimize planetary mission costs, maximize science return, and 
insure a high probability of mission success, and (3) to support 
atmospheric reconstruction experiments through ground-based 
aerodynamic tests and analyses, and through development of 
trajectory reconstruction analyses that allow deduction of vehicle 
aerodynamic characteristics and planetary atmospheric character- 
istics from entry data These objectives will be pursued using 
analytical and experimental methods and will be conducted 
primarily in-house with contract support as justified This work 
will emcompass the following topics f1) refinement of benchmark 
flow field solution techniques for Venusian and Jovian entries. 

12) use of benchmark solutions to predict entry environments 
for Pioneer/Venus and Jupiter Probe Missions, (3) development 
of engineering flow field solution techniques for Jovian entry, 

(4) experimental measurement of radiative properties of ablation 
products. (5) determination of planetary probe aerodynamic 
characteristics from ground tests and analysis of flight data from 
Viking and Pioneer/Venus; and (6) studies of effects of mass 
loss, shape change and real gas aerodynamics on atmospheric 
reconstruction experiments. 

W78-70254 508-26-31 

Ames Research Center, Moffett Field. Catif. 

SPACE SHUTTLE: CONFIGURATIONS AND AEROTHER- 

MODYNAMICS 

J. G Marvin 415-956-5390 

The objective is to provide the analytical and experimental 
support to the Shuttle Program Office as. required for aerother- 
modynamic design, development, and verification of the shuttle 

orbiter, launch and ferry configurations and subsystems The 

necessary expertise and facilities will be provided to support 
in-house and program-generated action items as required during 
the design, development and verification of the space shuttle. A 
single flow-field computer code will be developed to simulate 
the hypeisonic nonequilibrium flow over the windward surfaces 
of the Space Shuttle Orbiter 

W78-70255 506-26-33 

Langley Research Center. Langley Station. Va 
SPACE SHUTTLE DEVELOPMENT SUPPORT 
B Z Henry 804-827-3911 
(506-26-30) 

This RTOP focuses Langleys expertise in configuration 
aerothermodynamics and operational flight mechanics on those 
concerns having greatest impact on successful development of 
the shuttle The RTOP supports the shuttle program by (1) 
providing time in Langley ground-based facilities for direct 
0 SF/contractor-requested support, (2) continuing independent 
in-house shuttle technology and development studies. (3) 
responding to specifically requested task-study areas from the 
Program Office at JSC, and (4) maintaining a strong basic 
aerothermodynamic supporting technology program. In addition, 
Langley will perform independent evaluations and assessments 
of the configurations and operational modes and requirements 
as necessary. This RTOP's program is coordinated with other 


NASA centers and the Phase C/D contractor through appropri- 
ate Program Office Engineering Coordination Panels at JSC 


Space Systems Studies 


W78-70256 790-40-13 

Langley Research Center, Langley Station, Va. 

STUDY OF ADVANCED GLOBAL INFORMATION SERVICE 
SYSTEMS 

W. R Hook 804-827-3666 
(790-40-23) 

The study of advanced space service systems has been 
undertaken in order to provide timely information for planning 
of the agency's advanced research and technology programs 
Based on current studies, an advanced Geosynchronous 
Information Service Platform (GISP) with a supporting Large 
Aperture Microwave imaging system Platform (LAMP) in low 
Earth orbit have been selected for more detailed study The 
objectives of this further wor)t are (1) to develop a new concept 
for global services to the public sector. (2) to assess the feasibility 
of developing, constructing and flying the GISP and LAMP, (3) 
to make enabling technology forecasts in the disciplines of 
propulsion, power, materials, structures and electronics; and (4) 
to identify associated flight experiments. The technology forecast 
will be based on independent study and access to classified 
company proprietary and foreign technology programs Resulting 
information will be important to both Center and Headquarters 
management to support research and technology development 
planning 

W78-70257 790-40-15 

Jet Propulsion Lab. Calif Inst of Tech , Pasadena 
ADVANCED AUTOMATION NEEDS ANALYSIS 
E Heer 213-354-3060 

The objectives are to (1) broaden communrcation among 
NASA Centers and universities and other research organizations 
currently engaged in machine intelligence research, (2) identify 
opportunities for the application of machine intelligence in NASA 
missions and systems. (3) estimate the benefits of successful 
adoption of machine intelligence techniques such as cost 
savings, improved performance, and 'mission enablement, and to 
prepare forecasts of the growth in capability of these techniques; 
and (4) recommend a program of research, advanced development, 
and implementation of machine intelligence technology for use 
in OAST planning. The approach will be to (a) establish a board 
consisting of members of NASA Centers, NASA Headquarters, 
and the machine (artificial) intelligence community: (b) identify 
potential applications of advanced autonomy and machine 
intelligence techniques, (c) hold a series of workshops at which 
the state-of-the-art m machine intelligence may be addressed in 
the context of the applications; and (d| following the workshops, 
prepare recommendations to OAST on promising approaches and 
potential candidates for further development 

W78-70268 790-40-17 

Lyndon B Johnson Space Center. Houston. Tex 

NONTERRESTRIAL RESOURCES IN SPACE CONSTRUC- 
TION 

R 0 Piland 713-483-4071 

The primary objective of this RTOP is to compare the relative 
merits of constructing space solar satellites with materials from 
the moon and from earth The primary consideration will be to 
compare the two approaches utilizing a common set of 
methodologies and assumptions as regard to costing, technol- 
ogy and other factors This study will involve a comparative 
analysis of the two approaches in order to define under what 
conditions which approach might be preferable 

W78-70269 790-40-19 

Marshall $pace Flight Center, Huntsville, Ala 

A8SESSMENT OF ENABLING TECHNOLOGY FOR FUTURE 
MISSIONS 

J D. Capps 205-453-0134 
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The objectives of this RTOP are to: (1) estimate the complexity 
and magnitude of software for future NASA payloads, (2} identify 
software limitations to desired payload performance and areas 
of software application with a- large impact on program or user 
cost and/or flexibility, (3) survey and assess the current state 
of art in software technology and determine its applicability to 
future software. 14) identify opportunities for the advancement 
of software technology that offer substantial payload benefits, 
and (5) defne programmatic requirements for the advancement 
of software technology beneficial to payloads The study approach 
is structured to capitalize on the experience and data developed 
in three years of SPDA studies-of STS payloads, and takes full 
advantage of available payload software studies Future payload 
software requirements will be identified, defined, and then 
reviewed with appropriate NASA payload working groups The 
software development load will be estimated in terms of* number 
and size of application programs Extraordinary processing 
requirements will be identified and evaluated for applicability to 
software technology advancement. Software cost reduction 
alternatives wiii be identified and correlated with the payload 
requirements The current' state of art in software technology 
will be assessed and applicability to payloads evaluated Software 
advanced technology opportunities will be identified and defined 
and their programmatic requirements established to allow timely 
NASA decisions and implementation 

W7S-70260 ' 790-40-23 

Langley Research Center, Langley Station, Va. 

TECHNOLOGY READINESS FOR GLOBAL SERVICE 
MISSIONS 

W R Hook 804-827-3666 

This effort will identify and evaluate technology alternatives 
for planned agency flight programs in global services Specific 
results will identify OAST programs which can substantially 
improve performance or reduce cost Technology assessments 
will be made for critical systems and economic data will be 
supplied to program benefit/cost analyses. Secondly, the work 
will identify areas where previous and on-going technology 
programs have been instrumental in enabling the proposed-space 
flight system The results will provide insight as to ways in 
which technology can be more rapidly utilized in new systems 
to improve performance and/or to reduce cost The bulk of the 
effort will be carried out in-house by a small multidisciplinary 
team of systems analysts Small additions to existing contracted 
planning studies will be made .to examine alternate technology 
impact on system,* design and cost. 

W78-70261 790-40-25 

Jet Propulsion Lab, Calif. Inst, of Tech , Pasadena 
VOIR/SEASAT FOLLOW-ON TECHNOLOGY READINESS 
J. L West 213-354-5719 
(790-40-18, 790-40-19) 

The objective of this RTOP is to evaluate a group of spacecraft 
advanced technology candidates in the context of the VOIR (Venus 
Orbiter Imaging Radar) and SEASAT follow-on missions to identify 
the candidates' potential benefits to these missions and readiness 
for mission support based on the current NASA advanced 
development (AD) program The study will rank each candidate 
by relative merit in the context of complete conceptual spacecraft 
designs for these missions and provide recommendations for 
AD program changes necessary to assure the readiness of each 
candidate for project commitment The study will examine 
technologies for all engineering subsystems with emphasis on 
technologies affecting power, telecomm unications. and data 
processing In addition while the study will not examine, in general, 
advanced technology science subsystems/ instruments, it will 
assess the benefit of advanced engineering subsystem technolo- 
gies for the support of several alternative implementations of 
the synthetic aperture radar (SAR), as developed in this study, 
which could be based on excursions from existing technology 
The approach of the RTOP will be to apply the methodology 
developed in the Technology Readiness Study performed m 
FY-76 under RTOP 790-40-03 Specifically, existing mission/ 
spacecraft studies will be used to synthesize reference mission 
and spacecraft designs A list of candidate advanced technologies 
will then be assembled, with emphasis on technologies being 


developed under JPL cognizance but to include any technologies 
proposed by NASA This list will include many. of the technologies 
previously evaluated in the context of the 1985 Jupiter Orbiter 
mission A team of evaluators will identify the benefits and 
development status of each candidate and provide 'recommenda- 
tions for changes to the AD program which will assure that the 
technologies are at an acceptable state of development for project 
commitment. 

W78-70262 790-40-33 

Langley Research Center, Langley Station, Va 

ADVANCED MISSION CONCEPTS - TECHNOLOGY 
REQUIREMENTS OF INTEGRATED EARTH-TO- 
GEOSYNCHRONOUS SPACE TRANSPORTATION SYS- 
TEMS 

B. Z Henry 804-827-3911 

The objective of this study is to identify and evaluate the 
technology required for the design and operation of advanced 
systems capable of meeting the goals of economical transportation 
within the Earth-Moon sphere of influence in the post-shuttle 
timeframe The intent is to analyze potentially attractive 
concepts which build upon the technology base developed for 
the Space Shuttle Program utilizing projected advances in the 
areas of materials, structural design, propulsion, aerothermody- 
namics, design interaction and others Definition of approaches 
to advanced system design and a detailed examination of the 
relative impact-of assumptions as to achievable levels of various 
technologies offer a suitable means of identifying those technolog- 
ies which are crucial as well as those most cost effective: this 
identification wiil be a primary output of the effort. An inherent 
characteristic of any such advanced system is that it offers clear 
and significant cost/capability advantages relative to current 
systems Programs to provide solutions to key technology issues 
will be designed based on the results of these studies The 
activity will be pursued through a senes of contractual system 
studies, technology-planning, methodology-development studies, 
and selected in-house analyses as required 

W78-70263 790-40-35 

Jet Propulsion Lab, Calif. Inst of Tech , Pasadena 
SPACEBORNE ANTENNA AND MICROWAVE SYSTEMS 
TECHNOLOGY STUDY 
R. E Edelson 213-354-3394 
(358-41-07; 645-25-02, 650-40-11) 

The goal of this study is to develop a preliminary system 
specification and programmatic recommendations, including 
appropriate system demonstrations, based upon the FY-77 
conceptual design approach for a large spaceborne antenna, 
operating in the frequency range of 20-300 GHz Antennas of 
200-300 meter aperture at geosynchronous orbit will be 
investigated Emphasis will be given to the identification of critical 
technologies The Earth's atmosphere blights reception over much 
of this frequency range, and large apertures of sufficient surface 
accuracy are difftcuit to achieve in a gravitational field For this 
reason, such instruments would have at least three users (1) 
the Search for Extraterrestrial Intelligence (SETI); (2) radio 
astromomy. and (3) the Deep Space Network The first two will 
use this capability to observe signals invisible from the surface 
of the Earth The third user will take advantage of the improveed 
communications link performance possible at these frequencies 
All users would benefit from diminution of Earth environment 
sources of RF interference and noise In particular isolation from 
the noise induced by re-radiation in the Earth's atmosphere which 
sharply increases with decreasing wavelength The study will 
(a) state the system's functional requirements: (b) provide a 
preliminary system specification: (c) determine critical systems, 
their detailed requirements, preliminary design considerations, and 
requirements for technological development, and (d) recommend 
a programmatic plan (with an emphasis on critical technology 
developments) including schedule and estimated costs for several 
launch dates 

W78-70264 790-40-39 

Marshall Space Flight Center, Huntsville, Ala 
NON-TERRESTRIAL MATERIALS UTILIZATION FOR 
SATELLITE POWER SYSTEMS 
Georg F Von Tiesenhausen 205-354-2789 
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This system analysis study will analyze the utilization of 
nonterrestrial materials in the construction of satellite power 
systems (SPS) and assess economic, resource, environmental 
and other consequences The study product will be a compara- 
tive assessment of SPS construction from terrestrial and non 
terrestrial materials. 


Space Systems Technology Programs 


W78-70265 520-71-03 

Langley Research Center, Langley Station, Va. 

SOUD STATE DATA RECORDER 
R L Stermer 804-827-3535 
(323-40-13) 

The overall objective of this proj'ect is to provide, by FY-1978, 
a 10 to the 8th power bit solid state data storage system suitable 
for replacing tape recorders in many aerospace vehicle applications 
In addition to the basic tape recorder operations, the solid state 
data recorder is to provide a flexible operational command 
structure for advanced aerospace data systems Specific 
intermediate objectives are design a 10 to the 8th power bit 
data recorder using bubble technology; develop and demonstrate 
a basic recorder in a breadboard configuration, develop and 
fabricate a prototype 1 0 to the 8th power bit recorder A two-phase 
developmental contract is being used to provide the data 
Storage system. This contract is being supplemented by in-house 
analytical studies and laboratory investigations in critical areas 
of the recorder magnetic and electronic systems These studies 
will be directed toward providing improved operational characteris- 
tics, longer useful life, and reduced costs 

W78-70266 520-72-03 

Langley Research Center, Langley Station. Va 
MULTIPURPOSE - USER ORIENTED SOFTWARE (MUST) 

E C Foudriat 804-827-2077 
(506-19-13) 

The objective is to define and develop software support tools 
and technology which will provide for the effective utilization of 
digital electronics in avionics and space flight systems To be 
effective, the user (eg research, flight test engineer) must be 
involved in all stages of the program development and checicout 
in order to maintain visibility and continuity with hiS flight test 
objective The software support system seeks to develop flexible 
software language systems, validation, and test procedures which 
can effectively be targeted to a variety of flight type computers 
The tool system concept must also keep pace with the rapidly 
advancing and changing computer hardware technology These 
software techniques will be developed and tested by application 
to NASA flight test programs and will be available to NASA, 
other government agencies, universities, and industry 

W78-702B7 524-70-03 

Langley Research Center. Langley Station, Va 
SYSTEMS TECHNOLOGY STUDIES 
A. Guastaferro 804-827-4606 

Technical studies will be conducted by the line organizations 
of the Langley Research Center and their contractors to determine 
technology requirements for large area space systems, to develop 
and evaluate preliminary technology concepts, analyses and design 
methods, applications of composites and other advanced materials, 
and pointing and surface control techniques, and to define future 
ground based and space flight experiments needed to evaluate 
key technology developments 

W78-70268 524-70-05 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 

large DEPLOYABLE ANTENNA TECHNOLOGY DEVELOP- 
MENT 

E. Heer 213-354-3060 
(524-70-01: 645-25-02; 506-19-15) 

The long range objective of this RTOP is to develop the 
base technology for a variety of large deployable antennas for 


identified space applications such as mobile communications, 
satellite VLBI for radio astronomy. Earth looking radlometry/ 
precision radar, submillimeter radio astronomy and atmospheric 
limb sounding The technology for large deployable, precision 
deployable and hybrid deployable antennas will be developed 
through (1) analysis, (2) hardware' evaluation and tests, and (3) 
shuttle based experiments. The FY-78 activity will provide the 
early technology developments required to formulate and 
provide a refined definition for the specific tasks FY-78 objectives 
are (1 ) to complete the preliminary definition of a large deployable 
antenna shuttle experiment, (2) to initiate the development of a 
spaceborne surface accuracy sensing system with the capability 
of automated mapping of large area antennas for the purpose 
of design verification, RF performance prediction and for active 
control of critical antenna surfaces. (3) to initiate development 
of a flightworthy active surface control system for the purpose 
of improving RF performance through variable positioning of the 
antenna feed system and adjustment of large area reflective 
surfaces, (4) to determine the performance characteristics of 
advanced concepts for large deployable antennas by (a) design 
evaluation, (b) assessment of analytically determined perform- 
ance and (c) demonstration of fundamental concepts by simple 
hardware models, and (5) to determine the performance 
characteristics of advanced concepts for precision deployable 
antennas by (a) evaluation of mechanical designs, (b) assessment 
of analytically predicted performance and (c) demonstration of 
the fundamental mechanical concepts by hardware models of 
critical mechanical components 


W78-70269 524-71-03 

Langley Research Center, Langley Station, Va 
CASTS- COMPOSITE FOR ADVANCED SPACE TRANSPOR- 
TATION SYSTEMS 

J G Davis, Jr. 804-827-2125 
(505-01-33, 505-02-33, 743-01 -03) 

The broad objective is to increase the maximum operating 
temperature of resin-matrix composite materials for Structural 
applications to 600 F to meet requirements for advanced space 
transportation -systems and payloads This objective will be 
achieved through a joint in-house and aerospace industry contract 
effort which will include (1) development and characterization 
of currently available polyimide resins and adhesives and new 
resin systems (2) development of manufacturing and quality 
control procedures (3) development of thermal structural design 
methods [4] design, fabrication and ground tests of small-scale 
components and fullscale space structure demonstration compo- 
nents 

W78-70270 525-71-05 

Jet Propulsion Lab.. Calif Inst of Tech . Pasadena 

LONG LIFE SPACE STORABLE PROPULSION SYSTEMS 

TECHNOLOGY 

D L Young 213-354-3217 

(506-21-25, 506-21-45) 

The overall objective of this effort is to demonstrate technology 
readiness of a complete flight weight flounne/hydrazine F2/N2H4 
propulsion subsystem for planetary spacecraft application by the 
end of FY-80, using both past and ongoing individual component 
and system related developments The demonstration wiiJ consist 
of a hot fire test of the complete subsystem to a preselected 
duty cycle that will simulate a typical application TTiis system 
level effort was initiated in FY-77 Detailed planning has been 
completed and an implementation plan was published Future 
missions' propulsion requirements will be examined, and 
subsystem performance, interface, and overall test requirements 
established Flow testing of components to system requirements 
will continue, as well as firing tests of pre-prototype injectors 
and rocket engines Proposed thermal control and structural 
techniques will be tested and subsystem test planning will be 
completed this year. The preliminary design review for the 
subsystem will be held during the first quarter of FY-78 and 
final subsystem structure, thermal control, and feed module 
designs will be completed by the critical design review in early 
FY-79.The feed assembly components and rocket engine assembly 
to be used in this demonstration subsystem are being designed 
and fabricated 
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Space Experimental Programs 


W78-70271 7B0-01-22 

Lewis Research Center, Cleveland, Ohio. 

SHUTTLE PAYLOAD DEFINITION; SPACE FUGHT TECH- 
NOLOGY EXPERIMENTS 

Robert R. Lovell 216-433-4000 
{750-03-21) 

This effort is to conduct definition studies for potential 
shuttle/Spacelab experiments which support, complement or 
proceed from OAST research and technology programs specifically 
to determine the technical and prcgrammatic requirements for 
the experiment effort Definition studies will be carried out on a 
Spacelab two phase heat transfer facility and experiments 

W78-70272 750-01-23 

Langley Research Center, Langley Station, Va 
SHUTTLE PAYLOAD EXPERIMENTS DEFINITION 
W E Sivertson 804-827-3666 
(750-03-03) 

The objective of this RTOP effort is to identify and obtain 
technical Information and data required to proposed new 
experiments for development and orbiter/ Spacelab flight, and to 
define technical and programmatic requirements for experiments 
that complement OAST-sponsored space research and technol- 
ogy efforts In-house studies, grants, and contract effort will be 
used to define flight and ground tests relative to selected 
experiments that are deemed promising candidates for flight on 
a future shuttle payload Concept, feasiblity, error, system and 
programmatic analyses will be performed. Technology evaluation 
and tradeoff studies will be made Laboratory testing and computer 
simulations will be utilized when needed to provide input study 
data Shuttle experiments will be defined relative to: solar effects 
on GaAs solar cells, in-flight gain system, shuttle instrument 
panels, plus the STS technology experiments integration and 
interface support effort 

W78-70273 750-01-52 

Lewis Research Center. Cleveland, Ohio. 

SHUTTLE PAYLOAD DEFINITION: PHYSICS AND CHEM- 
ISTRY EXPERIMENTS IN SPACE 

Robert R. Lovell 216-433-4000 
(506-21-42, 506-21-12) 

This effort is to conduct definition studies for potential 
Spacelab experiments which support, complement, or proceed 
from OAST research and technology programs, specifically to 
determine the technical and programmatic requirements for the 
experiment effort Definition studies will be carried out in fluid 
physics on critical point thermophysical phenomena, fluid 

surface dynamics and capillarity, convection phenomena, and 

isothermal multiphase mixtures In combustion studies will be 
pursued in premixed gaseous combustion, gas jet combustion,- 
droplet and particle combustion, large surface liquid and solid 
combustion, combustion of porous arrays, ignition and autoigni- 
tion. extinguishment, and gravitational scaling 

W78-70274 750-01-53 

Langley Research Center, Langley Station, Va 

DEFINITION OF PHYSICS AND CHEMISTRY EXPERIMENTS 
IN SPACE 

E. J Conway 804-827-3127 

This RTOP is composed of two aspects of the total PACE 
program (1) management of the PACE Working Group, and 
(2) definition of Molecular Beam Apparatus (MBA) experiments 
PACE develops uniform procedures for the phased development 
of basic and applied in-space science experiments, fosters both 
new general areas for experiments and definition of specific 
experiments, and it recommends mature m-space experiments 
for flight status. These specific, mature experiments are used-to 
justify flight facilities Definition studies of scientific 'experiments 
which use the high purity atomic oxygen available in space are 
in progress These studies cover the technical areas of surface 
oxidation kinetics, high-temperature corrosion, catalysis and 
scattering To support these definition studies, theoretical analyses 
of the Molecular Beam Apparatus (MBA) define instrumentation 


characteristics such as purity of the atomic oxygen beam, beam 
energy distribution, and beam spreading 

W78-70275 750-01-59 

Marshall Space Flight Center. Huntsville, Ala. 

DEFINITION OF PHYSICS AND CHEMISTRY EXPERIMENTS 
(PACE] IN SPACE 

George H. FichtI 205-453-0875 

The obj’ective of this RTOP is the conduct of scientific and 
feasibility studies of candidate experiments, in the area of the 
physics and chemistry of fluids which require and utilize the 
unique zero or low gravity environment of Earth orbit The 
candidate experiments (tasl^ listed below) are motivated by the 
need to resolve fundamental scientific problems and issues which 
are of significant importance in the areas of pure and applied 
physics and which relate to national needs The approach for 
this effort will be based on the PACE Committee phasing of 
effort The total effort involves five tasks Two tasks that will 
enter phase II in FY-78 are as follows Task 01 - Zero-Gravity 
Aerosol Behavior, Task 02 - Zero-Gravity Two-Phase Turbulence 
The remaining three tasks that follow will enter phase I study. 
Task 03 - Zero-Gravity Diffusiophoresis and Thermophoresis, Task 
04 - Mesophase Liquid Behavior, Task 05 - G-Jitter Effects in 
Fluid 

W78-70276 750-02-03 

Langley Research Center. Langley Station. Va 
LONG DURATION EXPOSURE FACILITY PROJECT 
W. H Kinard 804-827-3704 

The broad LDEF Project objectives are the following' (1) 
To develop LDEF. a simple, low-cost, free-flying facility for 
performing long duration technology and other experiments in 
the space environment using the STS: to develop a first set of 
experiments for the facility and, by the performance of these 
experiments, obtain valuable technological data and demonstrate 
the unique shuttle/LDEF capabilities and features; (2) to 
broaden the STS user community by providing a simple tow 
cost approach to integrate and operate a large unmber of OAST 
and other unmanned long duration experiments via the STS; 
and (3) the LDEF is a reusable, .unmanned, low-cost, free-flying 
structure on which many different experiments can be mounted 
The facility will be delivered to Earth orbit by the shuttle. After 
an extended period in orbit, the facility vJill be refrieved on a 
subsequent shuttle flight and returned to Earth for experiment 
analysis Many of the experiments being considered for the LDEF 
are completely passive with the active data measurements being 
made in the laboratory after the experiments are returned 

W78-70277 750-03-01 

Jet Propulsion Lab . Calif. Inst of Tech . Pasadena 
DEVELOPMENT OF A SHUTTLE FLIGHT EXPERIMENT: 
DROP DYNAMICS MODULE 
D, H Swenson 213-354-51 10 

The principal objective of this RTOP is to design, fabricate, 
and test an acoustic positioning and manipulation module for 
Spacelab and to utilize it to perform an initial set of experiments 
as part of the NASA Physics and Chemistry in Space Program 
on an early Shuttle/Spacelab flight The module is scheduled to 
be ready for the ESA-NASA joint Spacelab mission, and will be 
available for Spacelab flights thereafter This acoustic positioning 
and manipulation module will allow us to utilize the unique 
zero-G environment provided by a Shuttle/Spacelab flight to 
perform drop dynamics experiments that are impossible to perform 
in a grauitional field Examples are: (1) study experimentally the 
problems first proposed by Newton, and never satisfactorily 
studied, of equilibrium figures and the bifurcation processes of 
a rotating spheroid, and (2) understand the fission and fusion 
processes m drops that are also applicable to meteorology and 
nuclear physics. The scope of this work is threefold First, to 
determine the maximum capability of this facility within the 
constraints of money and schedule, through consultation with 
the scientific community and investigators Second, to fabricate 
a flight unit, and Third, to perform an initial set of experiments 
(Drop Dynamics), as part of the NASA Physics and Chemistry 
in Space Program The scientific community will be invited to 
participate in experiments informally through international 


43 



OFFICE OF AERONAUTICS AND SPACE TECHNOLOGY 


symposia and colloquia. Some scientists wiil participate with 
JPL as science associates and consultants. Others will presumably 
submit experiments in response to NASA AFO's 

W78-70278 750-03-02 

Marshall 'Space Flight Center. Huntsville. Ala. 

DEVELOPMENT OF AN INDUCED ENVIRONMENT CON- 
TAMINATION MONITOR (lECM) 

Edgar R. Miller 205-453-0108 

The broad objectives of the Induced Environment Contamina- 
tion Monitor are to conduct an indepth survey of potential 
contamination to experiments from the induced environment in 
and around the STS on early flights A set of contamination 
measuring instruments will be developed and built These 
instruments will be integrated into a self-contained flight package 
to verify the specified requirements, to identify contamination 
sources, and to detect and monitor environment contamination 
during all mission phases, including delivery, deployment, retrieval, 
and landing a free-flying payload 

W78-70279 7SO-03-03 

Langley Research Center. Langley Station, Va 

LASER HETERODYNE SPECTROMETER FOR SPACELAB 

R J Duckett 804-827-4571 

(506-18-13) 

To flight test an LHS instrument on Spacelab to demonstrate 
Its capability as a multi-pollutant remote sensor with high 
specificity, high sensitivity, and vertical resolution for detecting 
stratospheric trace constituents important in the photochemical 
processes of 03 depletion For an early Spacelab flight, a specific 
mission is proposed; solar occultation with a minimum of four 
gases will be measured including 02 one. nitric acid. Freon 11. 
and Freon 12 An LHS instrument will be designed, developed, 
and fabricated for this specific mission; anticipated flight time is 
7 days Software algorithms will be developed to reduce the 
data stream in a format suitable for utilization in global models 
of stratospheric pollution The flight test data will be compared 
with existing computer models of the stratosphere These data 
will also provide an evaluation of instrument performance. 
Subsequent measurements with the LHS instrument will be 
extended to other stratospheric species including CIO, NOx's, 
CO. and S02 

W78-70280 750-03-04 

Marshall Space Flight Center, Huntsville, Ala. 

SHUTTLE OPERATIONAL FLIGHT TEST OF THE SOLAR 
ELECTRIC PROPULSION SOLAR ARRAY 
L E Young 205-453-2121 
(506-22-29) 

The obj'ective of this RTOP is to provide overall demonstration 
of the availability of advanced Solar Array Technology by flight 
testing the Solar Electric Propulsion (SEP) solar array as an 
experiment on.shuttie Demonstrating -that the array will deploy 
and retract in a space environment and establishing its dynamic 
characteristics, are objectives which are particularly important 
The approach consists of four basic steps as follows. (1) define, 
through study and analysis, the requirements, criteria and 
conceptual design for the Solar Array System Experiment: (2) 
perform a detailed design, build, and test the flight array 
experiment, (3) install and fly the solar array experiment on 
shuttle, and (4) evaluate flight results after return to earth 

W78-70281 750-03-07 

Goddard Space Flight Center, Greenbelt, Md. 

THERMAL CANISTER EXPERIMENT 
S Oil endorf j 30 1-982 -5228 

The broad projects objective for the Thermal Canister 
Experiment is to demonstrate the performance in space of an 
Experimental Thermal Control Canister using Heat Pipes The 
specific objectives of the Thermal Canister Experiment are to 
design, fabricate, and test a Thermal canister Im x Im x 3m 
weighing 160 kg, which, when flown aboard Space Shuttle on 
an OFT mission will verify the ability of a system of heat pipes 
to provide thermal control, within certain limits 


W7a-702B2 750-03-09 

Lewis Research Center, Cleveland. Ohio 

EIGHT-CM ION THRUSTER EXPERIMENT 

Robert R Uvell 216-433-4000 

(506-22-12) 

The objective is to conduct in-situ tests of a one millipound 
mercury-ion thruster auxiliary propulsion system over a representa- 
tive duty cycle and time period, to acquire engineering design 
information by which to determine the systems compatibility 
with host spacecraft, and to demonstrate to potential users the 
technology readiness of mercury-ion thruster systems for 
auxiliary propulsion applications aboard operational spacecraft; 
to fly the experiment as part of the USAF/Space Test Project 
P80-1 (Teal Ruby) spacecraft on an OFT flight (free flyer). 

W78-70283 750-03-10 

Langley Research Center, Langley Station, Va 
MICROWAVE RADIOMETER 
C T. Swift 804-827-3631 

The objective is to conduct a Space Shuttle Technology 
Experiment for the development and evaluation of multi-spectral 
microwave radiometer techniques required for all-weather earth, 
ocean, and atmospheric observations Radiometer receivers, which 
will operate in three microwave spectral regions, will be fabricated 
into an integrated package, including the necessary scanning 
antennas and control system The system will be configured for 
testing on a pallet only experiment This approach will be .taken 
in order to reduce re-fabrication costs for future applications 
missions on free-flyers 

W7S-70284 750-03-12 

Jet Propulsion Lab . Calif. Inst of Tech , Pasadena 
PROPULSION CONTAMINATION EFFECTS MODULE - 
PCEM - SPACECRAFT EXPERIMENT 
D. L Young 213-354-3217 

The PCEM test facility will be designed and fabricated for 
Space Shuttle Orbiter spaceflight testing of various types of rocket 
propulsion systems The tests will measure rocket engine plume 
characteristics such as, exhaust plume backflow, core flow efflux 
(mass and constituents), electrical charge buildup, forces, torques, 
and heating rates The Payload Category III-IV PCEM will be 
available for flight on ‘Missions of Opportunity' 

W78-70285 750-03-14 

Langley Research Center. Langley Station. Va 
LANDMARK TRACKING AND IDENTIFICATION 
W E Howell 804-827-3551 
(506-19-23) 

A landmark classification experiment to classify, in real time, 
the scene content of earth viewing systems is proposed for 
evaluation aboard an early Shuttle flight The instrument, as 
proposed, will classify scene content into vegetation, bare earth, 
water, or clouds This classification is based on ratios of spectral 
signature in the 0 65 and 0.85 micron bands The results will 
not only provide an instrument to use in the classification of 
scene content in future missions, but will also provide data for 
the further development of a landmark tracker for tracking the 
boundaries of these interfaces. 

W78-70286 750-03-15 

Langley Research Center. Langley Station, Va 

ANNULAR SUSPENSION AND POINTING SYSTEM (ASPS) 

FLIGHT VERIFICATION 

C R Keckler 804-827-3917 

(506-19-13) 

The objectives of this RTOP are to provide a flight verification 
of the technology encompassed in the Annular Suspension and 
Pointing System (ASPS) as well as a flight qualification of this 
pointing system for future Shutlle/Spacelab use. To achieve these 
goals, an ASPS flight prototype will be integrated by making 
use of the developments established under the R&T base This 
integrated system will consist of the ASPS coarse and vernier 
system, ASPS electronics, and control and information system, 
control computer and associated software, sensors and associated 
electronics, and interfacing structure The ASPS flight prototype 
will be flown on an early Shuttle OFT mission to verify its 
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undersirable interactions and interference with other users Without 
excluding others, the primary emphasis will be placed on the 
Broadcast Satellite and the Earth Exploration Satellite Service in 
the frequency bands that they share with other users. The 
information gamed will be incorporated in reports suitable for 
use at World Administrative Radio Conferences (e g. 1 979 WARC) 
and Regional Planning Conferences (eg 1982 BCSATI where 
the international agreements necessary to a workable design 
must be negotiated This effort will be closely coordinated with 
NASA, OTP. FCC DoS and other agencies as appropriate In 
addition, under this RTOP, active participation will be provided 
in the CCIR, in the WARC's, and other natronal and international 
organizations, as applicable 

W78-70301 643-10-01 

Lewis Research Center, Cleveland, Ohio 
TECHNICAL CONSULTATION SERVICES 
R E Alexovich 216-433-4000 

The objectives are to (1) provide technical consultation 
services support in the areas Of high powered broadcast satellite 
technology and fixed service communications satellite technology 
in preparation for the 1979 WARC: and (2| conduct studies, 
technical assessments, and where necessary, measurements in 
the area of high powered broadcast satellite technology, 
culminating in technical papers required for CCIR SQ/s on 
frequency utilization and broadcasting (sound/television) Follow- 
ing an assessment of the more important issues to be consid- 
ered in the 1979 WARC. perform in-house studies, and contract 
studies where necessary, to establish possible United States 
positions and to determine the trade-offs associated with each 
position. Principal emphasis will be given to keeping available a 
jange of options for broadcasting satellite implementation 

W78-70302 643-10-02 

Goddard Space Flight Center, Greenbelt, Md 

COMMUNICATIONS SATELLITE APPLICATIONS SYSTEMS 
STUDIES 

E A Wolff 301-982-2265 
(643-10-01, 682-10-08, 682-10-13) 

The- obj'ective is to promote the- growth of. Public Service 
Communications Satellite (PSCS) Applications The ATS-1,-3, -6 
and CTS satellites will be used to facilitate the growth of service 
where appropriate Reports required in response to OTP Circular 
1 1 (frequency use plans; technical and functional requirements, 
and system description) will be prepared and submitted to 
assure required frequency support Sharing studies will be 
performed to assure that the PSCS is compatible with existing 
and planned terrestrial and space services. Public policy Issues 
will be studied to define the alternatives, options and implications 
for policy makers The necessary FCC and IFRB filings will be 
prepared and submitted. Studies will be undertaken of future 
applications to provide the information required for the implemen- 
tation of future experiments and applications transfer and 
demonstration programs Frequency allocation policies and 
supportive positions, filing criteria and authorization require- 
ments for PSCS demo nstrations/experiments/operat ions will be 
specified PSCS user policy issues, ramifications and alternatives 
will be solidified from which demonstrative type evaluation 
programs will be implemented to evolve low-cost user service 

Shuttle Payloads Definition and 
Preliminary Design 

W78-70303 645-2S-02 

Jet Propulsion Lab, Calif Inst, of Tech , Pasadena 
LARGE DEPLOYABLE ANTENNA SHUTTLE EXPERIMENT 
A G. Brejcha 213-354-3080 
(506-20-45; 524-70-02. 650-10-15) 

The long range prime objectives of the Large Deployable 
Antenna Shuttle Experiment (LDASE) are' (1) ,to measure the 
mechanical and RF performance of a large deployable antenna 
IS space, and (2) to demonstrate the utility of a large antenna 
in space using the Shuttle Orbiter The FY-78 major objectives 


are (1) finalize the experiment definition, (2) complete all 
pre-project activities for an FY*79 new start, and (3) identify, 
and establish a plan for developing, the technologies required 
for a mid FY-82 experiment From FY-74.through FY-77. antenna 
requirements for future space missions have-been assessed using 
both outside surveys and in-house advanced studies The results 
of these studies have shown a definite need for large deployable 
antenna technology within the next eight to ten years Over the 
past several years, it has been established that very large 
deployable antennas are technically feasible However, technology 
has almost come to a complete standstill for antennas larger 
than 10 meters because of one major hurdle, le, verification of 
functional performance Very large space antennas cannot be 
tested in a Ig field The only practical approach to evaluating 
the functional performance is in a space environment It is believed 
that LDASE will revitalize the technology for large deployable 
space antennas The activities to be performed during FY-78 
are (1) develop and finalize the mechanical and RF test 
approaches. (2) assess the proposed antenna demonstrations and 
their impact on cost, complexity, and risk, (3) finalization of test 
and demonstration procedures and sequences, (5) identification 
of necessary supporting technologies such as surface quality 
measurements and multiple-beam feeds for possible demonstra- 
tion, (6) formation of a multi-discipline project team to carry 
the LDASE through its expected six years duration 

W78-70304 645-25-41 

Goddard Space Flight Center. Greenbelt, -Md 

COMMUNICATIONS 'AND NAVIGATION EXPERIMENT 
DEFINITION 

J J Woodruff 301-982-5908 

The objective is to define and develop pioneering communica- 
tions and navigation experiments which match, NASA capabilities 
to user needs and utilize Spacelab Through consultation with 
users, active groups, committees and Headquarters, experiments 
will be prioritized and high priority experiments defined The 
RTOP supports the following major problems ’(1} antenna system 
calibration, (2) shortage of available frequencies, and (3) 
atmospheric effects; These in turn support the following end 
objectives (a) understand RF interference environment, (b) 
maximized use of frequencies, (c) atmospheric effect data base, 
and (d) spaceborne calibration system Definition of selected 
experiments, identification and development of instrumentation, 
and plans to meet given -launch dates 


Advanced Communications Research 


W78-70306 650-10-13 

National Space Technology Labs , Bay Saint Louis, Miss 
DATA COLLECTION SYSTEM DEVELOPMENT 
W L Hopkins 601-688-2125 
(650-10-14) 

The objective of this RTOP is to establish a project to provide 
technical assistance, development, test, and evaluation to support 
and advise Data Collection System (DCS) users in three principal 
functional areas (1) user application assistance to provide overall 
support in the establishment and utilization of Data Collection 
Systems; (2) user-oriented DCS utility enhancements to design, 
develop, and test improvements and modifications to system 
components, and (3) component development for specific user 
needs to address specialized-system requirements The approach 
to meeting these objectives is to use NASA/NSTL’s background 
and experience in DCS technology to establish specific projects 
which address identified user needs. Thirteen activities have been 
selected as base-line tasks to provide support to and/or 
cooperation with the following agencies: U S Army Corps of 
Engineers. U S Geologicat Survey, NOAA/NESS, Tennessee Valley 
Authority, Louisiana State University, and the, Southern. Regional 
Medical Consortium These activities have been reviewed by 
members of the Satellite Data Collection Interagency Working 
Group 
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W78-70306 650-10-14 

Goddard Space Flight Center, Greenbelt, Md 
. DATA COLLECTION SYSTEMS AND APPLICATIONS 
E. P. Mereanti 301-982-5580 

The objective is to define a satellite-aided system for collecting 
and relaying data from in-situ monitoring sites that will meet 
national needs for the 1980-2000 time frame based on stipulated 
user requirements The approach will be to: (1) prepare a detailed 
user requirements definition and definitize a strawman follow-on 
DCS concept in conjunction with NOAA, NESS. USDA. 
DOl-USGS, DOD-COE, EPA, and ERDA for use in modifying 
and replacing current systems, and (2) conduct interagency 
analyses and develop DCS components as appropriate The RTOP 
supports the following major problems (1) increasing demand 
for low-cost high-capacity systems, |2| real time global coverage: 
(3) standardization among multitude of users These in turn support 
the end objectives of improved environmental monitoring, earth 
resources, and weather and climate The expected results include 
Satellite Data Collection Interagency Working Group approval of 
strawman DCS concept for 1980-2000 time period implementa- 
tion Development of lower-cost DCP's; development of improved 
standards programmable DCP; and development of DCP's for 
several new applications 

W78-70307 650-10-15 

Jet Propulsion Lab . Calif. Inst of Tech , Pasadena 
EFFICIENT SPECTRUM UTILIZATION 
J G Smith 213-354-3828 
(506-20-22: 643-10-01, 645-25-01) 

The long range objective of this RTOP is to develop and 
promote the application of specific technologies which permit 
better utilization of spectrum These are grouped here as: (1) 

modulation technology, and (2) antenna technology. These 
emcompass the generic technologies of signal, polarization, and 
spatial multiplexing Basically, the modulation effort permits 
sending more data in less bandwidth than the presently employed 
methods; while the antenna effort permits re-use of spectrum. 
Spectrally efficient modulation uses simultaneous digital modula- 
tion of multiple signal parameters, while the antenna techniques 
utilize dual polarized shaped beams. The dramatic spectral 
congestion in all microwave bands requires that new technolo- 
gies be developed in these areas to alleviate the spectral 
inefficiencies produced by present methods and techniques 
Development of the technologies requires continued research and 
demonstrations within these individual areas, while promotion 
of the applications requires both individual system studies and 
demonstrations of synergistic couplings of these and other 
spectrum conserving techniques immediate objectives of the 
modulation effort include (1 ) determination of the system benefits 
and costs of applying advanced spectrally efficient digital 
modulation techniques to future space communications require- 
ments. and (2) continued design and analysis of communication 
systems which use these methods Similarly, immediate objectives 
of the 'antenna effort include (1) development of synthesis and 
analysis techniques and software required for validating the 
methods for obtaining optimum performance from reflector 
antennas for generating contoured patterns and multiple beams, 
(2) assessment of the potential of lens systems, and (3) assessment 
of feed array requirements and limitations The approach taken 
will continue to include combinations of surveys, system studies, 
analyses, simulations, laboratory breadboards, experiments, and 
demonstrations In addition, work in comparable technical areas 
by other NASA Centers, U S governmental agencies, industry 
and foreign investigators will be reviewed and documented in 
executive Summary form in order to provide NASA with the 
knowledge required to advise appropriate government agencies 
in matters pertaining to efficient use of'the spectrum 

W78-70308 650-10-16 

Ames Research Center, Moffett 'Field, Calif 
SYSTEMS ENGINEERING AND DEMONSTRATION OF AN 
AUTOMATED FIRE WEATHER DATA SYSTEM 

K 'Nishioka 415-965-5897 

This study has as its objectives to. (1) conduct a systems 
engineering study to delineate overall system and detailed 
component costs, component specifications and availability. (2) 


conduct with the California Department of Forestry (CDF) a 
demonstration test using approximately 23 automated fire weather 
stations in concert with existing manual fire weather stations 
for a selected test region to evaluate and -demonstrate the 
effectiveness and cost-benefit potential of an automated fire 
weather data system, (3) provide detailed documentation of the 
results from this study to provide a basis to help others design 
and implement a similar System. (4) provide CDF with the 
necessary information to Justify to the California State Legisla- 
ture future requests for funding this type of system on a statewide 
basis, and (5> perform a potential application survey of this 
concept for other states Approach to this project will be to 
utilize our past experience fully in the tasks starting with the 
weather station component procurement and assembly This will 
be followed by field installation, system engineering, and system 
demonstration testing Results will then be evaluated and 
documented 

W78-70309 650-10-17 

Goddard Space Flight Center. Greenbelt. Md 
CIVILIAN APPLICATIONS OF GLOBAL POStTIONING 
SYSTEM (GPS) 

S. H Durrani 301-982-4384 
(650-10-14, 582-10-08) 

The objectives are to identify potential civilian applications 
of GPS for position location (navigation) and position monitoring 
(surveillance) of mobile user terminals, and to develop, test, and 
evaluate low-cost user terminals for such applications Potential 
civilian users of GPS will be contacted and their requirements 
analyzed Special emphasis will be placed on maritime mobile 
and land mobile applications Duplication with ongoing efforts 
sponsored by the NASA Low Cost Systems Office and by othei“ 
government agencies will be avoided. The RTOP supports efforts 
m the fcllowmg major areas (1) analysis of civilian user 
requirements of GPS; and (2) design, development and test of 
user terminals for selected applications, with emphasis on low 
cost. The end objectives are to enable navigation and surveillance 
of mobile user terminals at low cost, using the GPS signals 
which are available free of cost The results are expected to 
provide an estimate of the potential Civilian user market for 
GPS. and a low-cost user terminal of proven performance 
capability 

W78-70310 650-20-01 

Lewis Research Center. Cleveland. Ohio 
COMMUNICATIONS TECHNOLOGY PLANNING 
J J Ward 216-433-4000 

This is a continuing effort with the objectives of identifying 
advanced technology users, their needs, and potentially cost- 
effective technology innovations which would meet these needs: 
assessing and stimulating advanced techniques with potential 
application to these needs; providing program plans for and 
demonstration of selected technoiogy items and techniques, and 
developing joint NASA/mdustry programs for implementing the 
technology and techniques Key elements of the program are 
(1) intersctron with other government agencies, industry, and 
the ultimate consumers of communication services to establish 
and understand their needs and requirements, (2) continual 
assessment and stimuiation of advanced communication techni- 
ques aimed at new and/or improved services with application 
to user needs, (31 identification of potential technology innovations 
and synthesis of total system concepts which employ these 
innovations and meet users' needs and requirements; (4) 
evaluation of innovations using cost benefit analysis, (5) 
development of plans for the demonstration of selected technology 
Items, and (6) establishment of joint NASA/industry programs 
to implement the technology 

W78-70311 650-60-10 

Ames Research Center, Moffett Field, Calif 
ADVANCED VIDEO SYSTEMS 
S Knauer 415-965-6525 

A hardware video compression coder/decoder, capable of 
transmitting conference quality monochrome television will be 
constructed from breadboarded hardware designs based on 
previous research It will use a 2-0 transform and a novel 
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conditional replenishinent algorithm, and will operate at different 
compression ratios The picture quality will be evaluated as a 
function of compression. Basic color video research will be 
continued and applied to the design of hardware modifications 
to the monochrome units for conversion to color Hadamard 
and other transforms, such as Cosine and Slant, will be compared 
to determine the tradeoff In efficiency and hardware complexity 
The application of new techniques, such as optical processing, 
analog domain transforms and analog bandwidth Compression, 
will be investigated The study of system optimization for a 
compressed digital TV link will be continued, investigating the 
tradeoffs in compression, modulation, channel coding as a function 
of power, bandwidth, cost and system complexity. This study 
will be aided by computer simulations and experimentation using 
the CTS satellite. 

W78-70312 650-60-11 

Goddard Space Flight Center. Greenbelt, Md 
ADVANCED COMMUNICATIONS RESEARCH 
J L King 301-982-4949 
(643-10-01: 506-18-36) 

The objective is to study and develop advanced system 
concepts and component technology for future needs and new 
applications in satellite communications This RTOP will use 
in-house personnel, industrial contract sand university grants to 
develop (1) 4 db noise figure iow cost K/U*band ground terminals 
for feceive-only TV video/audio operation with direct broadcast 
satellites working into standard TV receivers: (2) mobile 
communications systems multibeam array technology consistent 
with the Public Service Communications System (PSCS) definition; 
(3) new device applications development of surface acoustic wave 
oscillators, microwave integrated circuits, and stripline low profile 
antennas for mobile communications systems, (4) millimeter wave 
technology development in the 100-1000 GHx range including 
IMPATT and gunn diode oscillators up to 200 GHz, wideband 
mixers.antennas, maser oscillators, and channel loss characteriza- 
tion; and (5) multiple beam lens antenna technology develop- 
ment The expected results include: 12 and 183 GHz receiver 
systems; multibeam array and lens antenna breadboards, and a 
very stable SAW oscillator 

W78-70313 650-60-14 

Lewis Research Center. Cleveland, Ohio 

HIGH POWER TRANSMITTER TECHNOLOGY 

R E Alexovich 216-433-4000 

(506-20-04. 643-60-01: 043-10-01) 

The objectives are (1) to provide increased knowledge and 
capability for high power space transmitter systems to meet 
general satellite communications needs of the future, and (2| to 
identify and define prospective applications of this high power 
communications technology To achieve these objectives, studies 
and investigations of space-Earth propagation and high power 
RF component and systems technology will be conducted for 
space communications applications in new high frequency 
bands Possible space experiments in these frequency bards 
will be studied and developed 

W78-70314 650-60-99 

Goddard Space Flight Center, Greenbelt, Md 

DESIGN OF SOFTWARE COMMUNICATIONS COMPO- 
NENTS 

W K. Allen 301-982-6363 

The objective of this RTOP is to reduce the cost of 
communications equipment by standardizing design procedures 
and components. The objective will be met by applying microproc- 
essor and software techniques to the design of communication 
equipment The approach is based on replacement of present 
analog designs of communications components with digital 
designs consisting of software residing within standardized 
microcomputer configurations. A study of microprocessors and 
software techniques for processing communications signals will 
be performed The impact of likely hardware and software 
Improvements in the next few years on this approach will also 
be considered This RTOP supports low-cost communications 
system development The results of this effort will demonstrate 
the feasibility of designing, testing and producing communication 


system functions by the use of microcomputer based software. 
This will lead to cost reductions due to the avoidance of the 
high initial costs of monolithic LSI development 


Communications Advanced Studies 


W78-70315 682-10-05 

Lewis Research Center, Cleveland, Ohio 
DISASTER COMMUNICATIONS SATELLITE 
J J Ward 216-433-4000 

This plan is directed toward identifying and implementing 
those analytical and experimental activities necessary for the 
definition of an operational Global Disaster Relief Communications 
Satellite System. Specific activities will include (1) coordination 
through the Agency for International Development (AID) and 
the 'United Nations Disaster Relief Office (UNDRO) to establish 
system operational requirements. (2) conduction of experiments 
utilizing NASA and commercial satellites to establish system 
technical and operational requirements; (3) development of system 
conceptual designs, and (4) development of a project plan for 
the implementation of the system through the service phase 

W78-70316 682-10-08 

Goddard Space Flight Center, Greenbelt, Md 

LAND MOBILE COMMUNICATIONS SATELLITE SYSTEM 

DESIGN 

James P. Brown 301-982-6720 
(643-10-02; 650-60-15) 

The objectives are to obtain the technical' and operational 
data required for the design of a satellite-aided land mobile 
communication system This data can then be used -with the 
results, of on-going studies in this and other RTOP's (eg, 
682-10-13 Public Service Communications Satellite and 506- 
17-1 Advanced Large Space Structures), to design a second 
generation satellite system (spacecraft, terminals, etc) which is 
capable of providing two-way voice and data communications 
between remotely located land mobile vehicles and their respective 
base stations. The approach will be: to complete the on-going 
feasibility study of satellite-aided land mobile communications 
in the UHF and L-Band spectral regions, to continue -interfacing 
with potential users, to determine their needs, and to continue 
the UHF and L-Band verification tests being conducted with 
ATS-6. The expected results will provide experimental data to 
verify PSCS mobile design concept preliminary system design of 
future land mobile communication system 

W78-70317 682-10-11 

Goddard Space Flight Center, Greenbelt, Md 
SATELLITE-AIDED 200-MILE FISHERIES COASTAL ZONE 
J E. Painter 301-982-2823 

The objective is to conduct an advanced mission study for 
a space-based system to detect, identify and locate surface vessels 
Operating within the 200 nautical mile U S Coastal Zone. Ships 
to be monitored will include oil tankers, foreign fishing vessels 
and certain bulk carriers. Requirements for marine vessel 
monitoring established by recent and pending legislation will be 
studied in conjunction with the U S Coast Guard, NOAA, MARAD, 
and other agencies. A satellite system concept will be developed 
and compared with non-satellite techniques for performance and 
cost effectiveness This'RTOP supports solutions to major problems 
in; (1) marine vessel monitoring, and (2) marine traffic control 
These in turn support end objectives in oil spill prevention and 
fisheries conservation Sufficient systems descriptions wilf be 
developed and evaluated to permit fundamental decisions or 
satellite coastal zone monitoring to be made 

W78-70318 682-10-13 

Goddard' Space Flight. Center. Greenbelt, Md 

PUBLIC SERVICE COMMUNICATIONS SATELLITE (PSCS) 

E A. Wolff 301-982-2265 
(643-10-02; 682-10-081 

The objectives are to provide experimental satellite com- 
munications for public services to users who do not have such 
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services and to develop new communications satellite techniques 
and technology to advance to the state of the art. Effort will 
consist of user requirements and economic studies, conceptual 
system design, initiation of technology development for future 
applications, identification of public policy issues, and preparation 
of project plan. User requirements studies will include user 
demonstrations on existing satellites, translation of applications 
into communications system requirements, and identification of 
applications ready for economic analysis and system imptementa- 
tion. Economic studies will consider costs and benefits and 
anticipated satellite service use System concept studies will define 
methods for implementing the applications, alternatives, and 
required R&D R&D studies will determine needed technical 
development. User applications and associated system require- 
-ments will- be solidified to enable the rendering of appropriate 
public sen/ices via satellite in a low-cost effective manner 
commensurate with technological development 

W78-70319 682-10-15 

Goddard Space Flight Center, Greenbelt. Md 
ELECTRONIC MAIL STUDY 
J W Kiebler 301-982-6092 

The objective is to conduct a controlled experiment of 
electronic mail transmission using available equipment. The long 
range objective is development of electronic mail services using 
the PSCS Previous work performed in this country and abroad 
on electronic mail systems will be reviewed. Conceptual designs 
will then be developed to handle the mail 'requirements of three 
users with significantly different volumes of mail (1) internal 
to NASA and its major contractors, (2 1 internal' to the U S 
Government and (3) the U S Postal Service 'Verification tests 
will be designed and conducted using the Shuttle leased 
communications satellite circuit or the ATS-6 and/or CTS 
satellites In coordination with the U S PS. prototype electronics 
mail systems will be proposed The RTOP supports the following 
major problems (1} information; f2) information distribution 
within the Federal Government, (3) effects of electronic mail on 
the U S P S These in turn permit nationwide transmission of 
electronic mail via communications satellites Designs will be 
defined for electronics mail systems for various levels of user 
volume and complexity System requirements and design 
parameters will be developed User acceptability and system 
performance will be assessed through demonstrations and tests 


Data Management 


W78-70320 656-12-01 

Goddard Space Flight Center, Greenbelt. Md 
DATA MANAGEMENT SYSTEMS ENGINEERING AND 
ANALYSIS FOR CLIMATE 

Patrick J Gary 301-982-6079 
(656-44-02, 175-40-40) 

The objectives are specifically to (1) identify and consolidate 
the format characteristics of the data required for the NASA 
Climate Research Program, (2) specify the processing and 
intercomparison analyses that will be performed on individually 
derived spacecraft/sensor data and on. ancillary data to prepare 
working data sets for climate research, and (3) define any initial 
standard products which need be prepared for distribution The 
approach will be to (1) identify and document the sources, 
types, characteristics, formats and coverage of ail satellite derived 
data and other ancillaiy information needed for climate research. 
(2) review with climate researchers and report on the intended 
usage of the data including the requirements for interfacing the 
data with appropriate applications models, and (3) define the 
functional requirements of a baseline data management support 
system to assist in the perusal, access and distribution of data 
to research investigators Implementation will be funded by the 
Climate Program. The results are expected to produce a detailed 
study report containing a complete definition of the required 
data format characteristics, a requiremehts analysis of intended 
dat usage, an estimate of the climate data management workload, 
and a functional specification and a feasibility review of an initial 


climate data management support system This report will be 
used as a baseline from which to plan specific follow on 
implementation efforts. 

W7 8-70321 656-12-01 

Marshall Space Flight Center, Huntsville, Ala 
SYSTEMS ENGINEERING AND ANALYSIS 
H. Golden 205-453-0093 
(656-21-02; 656-50-01) 

The objective is to ascertain through analysis if long-term 
(1985 and beyond) OA objectives are feasible with known or 
projected data-related technologies and capabilities. OA rranage- 
ment will be informed of any deficiencies revealed by analyses, 
and alternate approaches to overcome these defficiencies will 
be developed- and recommended The recommendations may 
include suggestions to modify the planned objective The approach 
being taken is to analyze selected, data-intensive OA objectives 
(e. g , Global Crop Production Forecasting) and their resultant 
data and information requirements, to determine (from the data 
related viewpoints) the feasibility of achieving the objectives 
Initial overview analyses will be made of all selected objectives 
deemed likely to present data related problems (for example, 
specific problems due to high data volumes), and then logical 
combinations of these objectives will be selected for more thorough 
subsequent analyses’ so that the most likely data-related 
problem areas will be identified end solutions to these problems 
suggested to NASA management. Trade studies may be conducted 
to determine the relative merits of viable alternative approaches 
to satisfy the long-term objectives in which problems are 
identified Consideration will be given to each objective separately, 
and collectively as an ensemble 

W78-70322 656-12-01 

Lyndon B Johnson Space Center, Houston, Tex. 

SYSTEMS ENGINEERING AND ANALYSIS 

W E Rice 713-483-2789 

The objective of this task is to complete the planning and 
analysis for an earth resources data management system to 
support agricultural inventory, microwave and selected miscel- 
laneous tasks during the next decade (1980-1990) This design 
will be directed toward a system that will promote user oriented 
applications development in a systemmatic. cost effective manner 
The approach will be to (1) select alternative hardware and 
software data management configurations to support a food and 
fiber inventory, research test and evaluation in the 1980's; (2) 
select alternatives for preprocessing LANDSAT D and other sensor 
configurations m support of designated tasks. (3) expand the 
overall data management system design to include ancillary 
subsystems such as cartographic and data statusing processors; 
(4) improve the microwave and aircraft program requirements 
base in order to obtain better estimates of system design scope 
and capability; (5) construct candidate systems configurations 
based on the above studies and perform design and cost trade-offs 
based on overall system requirements, and (6) select and 
recommend the configuration that best fits the user applications 
development and technology transfer goals of the JSC Earth 
Resources Program during the 1980-1990 time frame 

W78-70323 656-21-02 

Marshall Space Flight Center, Huntsville. Ala 
DATA TECHNOLOGY ASSESSMENT 
D G Aichele 205-453-0321 
(656-12-01, 656-50-01) 

The objectives of this RTOP are to support the analysis 
task of RTOP 656-12-01 and to assist in directing data related 
SRT to develop new technology which may be needed to 
accomplish long-term OA Goals The sub-objectives of this 
RTOP are seen specifically as* assessing technology in various 
data system functional areas, surveying institutional data 
processing capabilities, evaluating selected techniques for image 
data processing, and establishing and supporting a Data Base 
Management Systems (DBMS) Panel. The DBMS activity is 
submitted as over guideline. The approach being taken is to 
receive from RTOP 656-12-01 the data system characteristics 
and requirements generated by the analysis of OA ojbectives 
and carry out the technology assessments and-analyses needed 
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to determine the feasibility of achieving these objectives 
Functional areas such as image analysis, onboard/ground data 
handling and processing, data storage, data base management 
systems, and information dissemination are among the candidates 
for assessments and analysis 

W7 8-70324 656-44-01 

Ames Research Center. Moffett Field, Calif 
INTERACTIVE DATA LINK EVALUATION STUDY AND 
EXPERIMENT 

D Rasmussen 415-965-E897 

The objectives of the Interactive Data bnk Evaluation Study 
and Experiment will include (1) verification of the concept of 
remote interactive use. with a representative set of users, of a 
regional earth resources analysis facility {for example, the Image 
Display and Analysis System for the PNW Project), (2) develop- 
ment of efficient data transfer strategies that exploit the 
available telecommunications media, such as satellites, and 
terminal processing techniques such as data compression The 
approach to meet these objectives will be focused on the following 
activities (1) evaluate user access requirements including 
data quantity, frequency of access, and user display terminal 
characteristics; (2) study and selection of communication 
alternatives: (3) develop software packages for pretransmission 
processing including data compression coding and decoding. (4) 
design and implement communication experiment for use with 
the PNW Project, such as a CTS-based communication experiment: 
and |5) evaluate the effectiveness and potential for growth to 
an operational system 

W78-7032S 656-44-02 

Goddard Space Flight Center, Greenbelt. Md 
SYSTEMS ENGINEERING ANALYSIS AND DATA/ 

INFORMATION TECHNOLOGY FOR OA DISCIPLINES 

John J Quann 301-982-4834 
{175-40-41: 175-30-40: 175-10-50) 

The objectives of this RTOP are (1) the definition, evaluation, 
and analysis of the tong term data management requirements 
associated with the Weather St Climate Program and the 
determination of development activity necessary to meet these 
requirements; (2) the survey, analysis and assessment of data 
compression and image coding schemes, and (3) the survey, 
analysis and assessment of data base management systems and 
applications software Future data and information management 
requirements will be defined, analyzed and validated with respect 
to Severe Storm and Local Weather research involving localized 
areas and ranging in duration from a few minutes to a few 
days. Global Weather research involving large scale phenomena 
having a period from several days to weeks, and Climate research 
incorporating long term characteristics of the atmosphere, ocean, 
and land All work performed will be directly related to the 
needs of the Weather & Climate program and will be coordinated 
with the Discipline Center for Data Management at MSFC in 
support of their function for the Office of Applications Active 
participation will be established and maintained on the NASA 
Image Coding Panel and on the Data Base Management Systems 
(DBMS) Technology and Applications Software Panel The 
expected results will include an assessment of the data 
management and data technology related aspects of the long 
range objectives of the Weather & Climate Program 

W78-70326 656-44-03 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 
END-TO-END DATA SYSTEM CONCEPTS STUDY 
T. H. Bird 213-354-6958 

The primary objective of this RTOP is to provide detailed 
evaluation of the major problem area identified during the FY-77 
End-to-End Data System Concepts Study. That study was directed 
towards providing a conceptual design for an end-to-end 
information system for mid 1980‘s operational Seasat program 
Inputs from the FY-77 study were directed to assisting Marshall 
Space Flight Center personnel in evaluating selected data system 
objectives in the context of an overall program assessing the 
data implications for various Office of Applications objectives 
Analysis of the conceptual end-to-end information' system for 
an operational Seasat has revealed that the major options possible 


for the ground data processing configuration were also major 
factors influencing the cost effectiveness of the overall system. 
In-order to establish the specific advantages and disadvantages 
of various components of the ground processing system, relative 
to operational Seasat assumptions, a detailed analysis effort will 
be undertaken This detailed analysis will evaluate centralized 
processing vs. a distributed or regional processing concept, 
including description of related hardware requirements and 
information distribution network requirements for the assumed 
operational Seasat concept for the mid 1980's. In addition, 
general Support to MSFC regarding data system and management 
tasks will be provided as is consistent with allocated resources. 

W78-70327 656-44-04 

Jet Propulsion Lab, Calif. Inst of Tech , Pasadena 
REAL-TIME ELECTRONIC SYNTHETIC APERTURE RADAR 
(SAR) PROCESSOR 
R, Piereson 213-354-3322 

The long range goals for imaging radar information systems 
are as follows. (1) to increase the information throughput rate 
by a factor of 100, (2) to reduce the volume of transmitted 
data by a factor of 100. and (3) to reduce the cost per image 
by a factor of 100. This RTOP contributes to these goals by 
providing for development of a stand-alone real-time, electronic 
SAR data processor which produces radar images from the radar 
echo data The development will comprise the following steps: 
(1) Develop a stand-alone laboratory SAR data processor which 
can process SEASAT-A data to produce real-time, four-look, 
25 meter resolution imagery covering a 20 km swath Demonstra- 
te processing of SEASAT-A data at the real-time rate during 
1979 (2) Develop an experimental Spacelab SAR data processor 
able to produce real-time, four-look, 25 meter imagery covering 
a 100 km swath Also, perform on-board processing of SAR 
data on a Spacelab flight during 1981 (3) Perform preliminary 
design of on-board SAR processor for an earth observation mission 
(SEASAT) and a planetary mission (VOIR) based upon the 
technology previously developed These design activities will be 
performed during 1980 and 1981 

W78-70328 656-44-05 

Jet Propulsion Lab , Calif Inst of Tech . Pasadena 

EVALUATION/MODIFICATION OF CLUSTER COMPRES- 
SION FOR THE LANDSAT D THEMATIC MAPPER 

E Hilbert 213-354-2853 

The larger volume of data to be generatecT by the thematic 
mapper of LANDSAT D creates a need to use lower-cost data 
management techniques The assumption that present techniques 
are used to reduce 10 percent of LANDSAT D images, results 
in cost estimates in the range of $2 5M/yr for tape procurement, 
and 228M/yr for thematic classification These large costs 
demonstrate the need to use techniques for LANDSAT D which 
lower the costs of data storage and data interpretation Previous 
efforts under OA RTOP's 177-25-51 and 656-11-03 have resulted 
in the formulation of a M ultispectral Cluster Compression 
Algorithm (HMD This algorithm uses clustering to compress 
and proprocess multispectral dat into a form which is anticipated 
to reduce storage, retrieval, and -thematic classification costs by 
a factor of 5 to 50 A very conservative estimate is that use of 
this technology would reduce the large data storage and 
interpretation costs by at least a factor of five. Such a reduc- 
tion would similarly benefit data distribution and timeliness The 
work proposed in this RTOP is to copperate with MSFC on a 
concurrent evaluation and refinement of the cluster compression 
technique for a specific ground application to LANDSAT D If 
this evaluation is favorable, a breadboard effort will be proposed 
in FY-79. The LANDSAT D system and data user constraints 
will be incorporated into this evaluation by coordinating with 
the Data Management Program at MSFC, and with other activities 
involved in simulating thematic mapper data and studying its 
user applications The speciFc objectives in FY-78 are. (1) 
interface with MSFC, the Image Compression Panel, and with 
activities for thematic mapper simulation and user application 
studies: (2) evaluate and quantify the data management benefits 
and the impact on data users resulting from the application of 
cluster compression to LANDSAT D, (3) evaluate costs, 
performance, and schedule for ground implementations suited 
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to LANDSAT D: |4) provide pertinent modifications of cluster 
compression in response to the above elvaulatlons; and. (5| 
prepare, review and report documentation for disseminating the 
results 

W78-70329 656-44-08 

Langley Research Center. Langley Station. Va. 

SYSTEMS ENGINEERING ANALYSIS AND DATA/ 
INFORMATION TECHNOLOGY FOR ENVIRONMENTAL 
QUALITY 

John P Mugler, Jr S04-S27-2717 
(656-12-01) 

The objectives of this RTOP are (1) to conduct surveys 
and technology assessments relative to the management of air 
and water pollution monitoring data. (2) to provide consultation 
to the Discipline Center for Data Management (MSFC) in 
formulating OA plans for solving data-related problems, and (3) 
to participate as mernbers on NASA-wide data management 
panels in support of the Environmental Quality Discipline, complete 
and augment existing studies to define data management concepts 
for retrieving validated pollution monitoring data from satellite 
and airborne platforms Participate as members on NASA-wide 
data management panels to integrate the results of these studies 
into far-term OA data management plans 

W78-70330 656-50-01 

Marshall Space Flight Center. Huntsville, Ala 
DISCIPLINE CENTER FOR DATA MANAGEMENT 
W T Carey 205-453-3424 

Tha objective of this RTOP is to provide the Discipline Center 
Leadership and Management to the Data Management Program 
Emphasis will be placed on program leadership, review and 
assessment of the program, accomplishment of select lead 
management functions; and evaluation and assessment of data 
management and data management related problems Efforts will 
be directed toward acquiring knowledge and developing an 
overview of NASA programs with respect to data and informa- 
tion related needs so that recommendations to the OA Data 
Management Program can be made and NASA projects and 
programs can benefit. An understanding of data related technology 
and problems will be sustained in order to support all data 
management related reviews, evaluations and assessments The 
approach taken in this RTOP is to provide discipline center 
leadership and management, evaluate the overall program and 
make recommendations; organize, host and lead data management 
symposia; and to carry out reviews, evaluations, assessments 
and consultations. 
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W78-70331 170-36-55 

Ames Research Center, Moffett Field, Calif 
MAGNETOSPHERIC PHYSICS - PARTICLES AND PARTI- 
CLES/FIELD INTERACTION 
A Barnes 415-965-5506 
(384-47-67. 385-36-01) 

The objective is to improve understanding of the dynamics, 
origin, and termination of the solar wind, turbulence in the solar 
wind, and to investigate possible effects of solar and interplanetary 
phenomena on terrestrial weather and climate Theoretical studies 
will be conducted aimed at understanding the large-scale dynamics 
of the solar wind, its acceleration and heating mechanisms, and 
waves and turbulence in the solar wind These studies employ 
known theoretical techniques of plasma physics and magnetohy- 
drodynamlcs, and also often requite extensions of basic theoretical 
plasma physics Theoretical developments will be related to 
spacecraft plasma and magnetic data, as well as to indirect 
observations of the solar wind. Theoretical studies of possible 
relations between variations in solar output (radiation and/or 
charged particles and magnetic fields) and terrestrial weather 
and climate will be carried out. These studies include investigation 


of existing data for evidence of sun-weather effects, and search 
for mechanisms that can produce such effects 

W78-70332 170-36-55 

Goddard Space Flight Center, Green belt, Md 
PARTICLES AND PARTICLE/FIELD INTERACTIONS 
Keith W Ogilvie 301-9S2-5904 

The object of this research is to increase the knowledge 
and understanding of non-thermal plasmas occurring in the 
interplanetary medium and the magnetosphere, and also to 
improve the theoretical description of their properties. This 
requires continuous improvement in measurement techniques, and 
interpretation of the results of appropriate space experiments. 
The interpretation requires corresponding improvements in theory, 
in numerical techniques, and in methods of data display 

W78-70333 1 70-36-55 

Jet Propulsion Lab, Calif Inst of Tech, Pasadena 
MAGNETOSPHERIC PHYSICS: PARTICLES AND PARTI- 

CLE/FIELD INTERACTIONS 
M M, Neugebauer 213-354-4110 

The vector helium magnetometer is being developed for use 
on future missions, especially to the outer solar system where 
extremely weak interplanetary or interstellar fields will be measured 
and where intense planetary fields may also be encountered. 
JPL scientists and engineers carry out test and experiments to 
establish the fundamental principles of the magnetometer 
operation and design Improved components are developed, the 
design is changed to yield improved performance, and new modes 
of operation are investigated. When appropriate, mission 
opportunities are announced, the scientific requirements are 
established, and a scientific proposal submitted The basic objective 
is to provide continuing theoretical support for JPL's and NASA's 
observational space plasma programs. A theoretical study of the 
variation of solar wind properties with distance from the sun 
will be continued and improved with more realistic modelling of 
heat conduction Work will also continue on theoretical models 
of heavy ions in Jupiter's magnetosphere. New efforts include; 
(1) a study of the similarities between stellar X-ray bursts and 
magnetospheric substorms. and (2) an investigation of the 
interaction between the solar wind and the Martian magneto- 
sphere-ionosphere system to determine the implications for 
studying Martian interior electrical conductivity by magnetic 
sounding techniques 

W78-70334 170-36-55 

Marshall Space Flight Center. Huntsville, Ala 

PARTICLE & PARTICLE FIELD INTERACTIONS 

Charles R. Chappell 205-453-3036 

(385-36-01) 

The objectives of this RTOP are to develop space plasma 
instrumentation for automated spacecraft and sounding rocket 
payloads To accomplish these objectives, the following tasks 
will be performed (1) joint instrument development activities 
will be continued with the Lockheed Palo Alto Research 
Laboratory This includes the development of electronics' for the 
central electronics box and the sensor heads for a multiheaded 
light ion mass spectrometer for the DOD SCATHA spacecraft 
on which Dr. Chappell is the Principal Investigator. (2) The in-house 
design, development and fabrication of three analyzer heads for 
the light ion mass spectrometer to be flown on the OOD SCATHA 
satellite will be continued, including the testing and calibration 
of these analyzers (3) The development of a differential ion flux 
probe to be used for the measurement of multiply directed, low 
energy ion streams will be continued This technique has been 
applied in laboratory plasma wind tunnel studies and will be 
upgraded for applications to sounding rockets, automated satellites 
and'Spacelab. 

W78-70335 170-36-56 

Ames Research Center. Moffett Field, Calif 
MAGNETOSPHERIC PHYSICS - PARTICLES AND PARTI- 
CLE/PHOTON INTERACTIONS (AERONOMYJ 
R C. Whitten 41 5-965-5498 
(185-47-67, 385-36-01) 

The objective is to perform comparative studies of the physics 
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of the ionosphere of Earth, Venus. Mars, Jupiter, Titan, and lo 
and the interactive sampling of these regions with the solar 
wind The theoretical approach invokes modeling of the thermal, 
charged-particle composition, concentration and temperature 
performed by means of numerical solutions of continuity, 
momentum, and energy balance equations. Data from fly-by and 
orbiting spacecraft will be used to establish boundary conditions 
and to assess the significance' of various physical processes In 
addition, feasibility studies of various spacecraft experiments 
will be made to assure that experimental techniques will be 
available for exploitation on future NASA missions 

W78-70336 170-36-56 

Goddard Space Flight Center, Greenbelt, Md 
PARTICLE AND PARTICLE/PHOTON INTERACTIONS 
(ATOMOSPHERIC -MAGNETOSPHERIC COUPLING] 

James P Heppner 301-982-4797 

The objective is to develop experimental and theoretical 
approaches for study and understanding the complex processes 
which provide strong coupling between the neutral atmosphere, 
the collision dominated ionospheric plasma and the collisionless 
magnetospheric plasma Within the framework of this overall 
objective, specific sub-object ives are identified Tn terms of having 
(1) key significance. (2) goals which are attainable with limited 
resources: and (3) close ties to future projects and programs 
Emphasis is placed on the primary forces, electric fields and 
neutral winds, and the associated transport and energization of 
particles. Related phenomena include electric current systems 
and associated surface magnetic field disturbances, atomspheric 
chemical composition anomalies, the transformation of atmos- 
pheric ions to trapped radiation, auroral excitation, instabilities 
producing ionospheric irregularities, and gravity waves New 
instrumentation is being designed and developed for observations 
of tracer chemicals and for measurements of low energy particles 
Properties of double probes in low density plasmas are to be 
studied with the SCATHA satellite. Models for the diffusion of 
tracer particles are to be developed for planning future experi- 
ments 

W78-70337 170-38-51 

Goddard Space Flight Center, Greenbelt, Md, 

DEVELOPMENT OF SOLAR SPACELAB EXPERIMENT AND 
HARDWARE 

J. C Brandt 301-982-4701 

The objective of this RTOP is to develop payloads which 
contribute toward the solution of well defined solar research 
problems. These payload activities will proceed with the ultimate 
objective of flying on the shuttle Spacelab In such problem- 
oriented Spacelab missions, a payload of instruments is assembled 
which, by simultaneous obsen/ations of a phenomenon, such as 
a solar flare or the outflow of the solar wind at the base of the 
corona, provides In complete detail the physical data needed for 
a cogent model of the phenomenon An example of such a 
mission IS SMM for solar flare research This spacecraft will be 
retrieved by the shuttle and flown again with refurbished 
Instrumentation. Additional research problems will form bases 
for senes of missions using the shuttle One of these will be a 
study of coronal structures contributing to the solar wind .and 
the interplanetary plasma A second will be a study of the sources 
of high energy particles on the sun, emphasizing instrumentation 
that could not be accommodated and may be supplementary to 
the SMM instruments Missions emphasizing the phenomenon 
of coronal heating and mass and energy balance in the 
chromosphere are also contemplated In each case a number of 
different instruments covering a wide range of wavelengths is 
required. They will be selected on the basis of making comprehens- 
ive measurements in their specific wavelength regions in a format 
which IS coordinated with and complimentary to the other 
instruments in the payload. For example, all instruments will 
operate with the same temporal and spatial resolution to the 
maximum possible extent. The instruments considered for these 
payloads are the helioscope and the UV, EUV, X-ray, and 
Gamma-ray spectrometers 

W78-70338 170-38-51 

National Aeronautics and Space Administration. 

Washington D C 


DEVELOPMENT OF EXPERIMENTS AND HARDWARE FOR 
SOLAR PHYSICS RESEARCH 

Adrienne F. Timothy 202-755-8490 

The objective of this area is 'to develop experiments and 
instrumentation for space observations or laboratory applications 
directly related to solar physics research Additional objectives 
are the development of critical technology items which are needed 
for new or significantly improved solar observations. Activities 
in this program include the following (1) new or existing 
techniques and light sources will be developed to accurately 
calibrate ultra-violet (UV) and extreme ultra-violet (XUV) solar 
experiments intended for operation in space Existing calibration 
standards and facilities frequently are insufficient to obtain 
maximum information return from new and some existing 
instrumentation Improved, lightweight, mobile and accurately 
reproducible transfer standards are much m demand by the 
experimental community. (2) The preliminary design of instru- 
ments will be continued to meet observational requirements for 
the shunie era, such as improved spatial, spectral and tune 
resolution The spectral range of interest extends from the standard 
lamp, synchrotron calibration, grazing incidence optics; photohel- 
iograph. spectrometer; spectrograph, coronagraph, and diffraction 
gratings 


W78-70339 170-38-52 

Goddard Space Flight Center, .Greenbelt. Md 
GROUND BASED OBSERVATIONS OF THE SUN 
Robert W Hobbs 301-982-2591 

The major objective is the measurement of solar radiation 
at those wavelengths accessible from the ground (primarily 3000 
to 11000A) with resolution (spatial, spectral, temporal, velocity) 
suitable for supporting investigations of solar phenomena (flares, 
active regions, wave motions) earned out in the EUV, X-rays, 
and gamma rays by Orbiting Solar Observatories, SMM and 
other flight missions in the NASA Solar Physics Program and 
for basic research on the sun Other objectives are' (1) the 
obsenration and spectral analysis of high temperature laboratory 
plasmas in order to interpret solar spectral analysis of high 
temperature laboratory plasmas in order to interpret solar spectra 
in the range 10 to 800A for the purpose of understanding 
physical processes m the solar corona, (2) the analysis of comet-tail 
photographs to determine the velocity field of the solar wind; 
and (3) high resolution radio observations of the sun Two 
observatory facilities and several laboratory programs are 
maintained for this purpose. The dedicated vacuum solar 
telescope and multichannel spectrometer now operated by the 
Laboratory for Solar Physics and Astrophysics at the Sacramento 
Peak Observatory are used to obtain photometric data, spectrohel- 
lographs and line profiles 

W78-70340 170-38-52 

National Aeronautics and Space Administration, 

Washington D. C 

GROUND-BASED OBSERVATIONS 

Adrienne F Timothy 202-755-8490 

Ground-based observations of the sun in wavelengths for 
which the terrestrial atmosphere is transparent are carried out 
at a number of suitable observatories and ground stations 
throughout the United States The purpose of these ground-based 
observations is to obtain information on the solar atmosphere 
from the photosphere and sun spots, to the chromosphere, and 
the corona, and on the fine and gross structure of the solar 
atmosphere, and activity in it This information is then used in 
conjunction with observations from sounding rockets. OSOs. ATM 
and other spacecraft to determine the physical conditions in the 
objects studied and to understand the physical .mechanisms at 
work m them Of particular importance in the coming year will 
be the continuation of a series of coordinated ground based 
observing programs planned in collaboration with the OSO-8 
mission. Steps will also be taken to define an appropriate ground 
based observing system (visible and radio wavelengths) to support 
the Solar Maximum M-ission 

W78-70341 170-38-52 

Jet Propulsion Lab. Calif Inst of Tech, Pasadena 
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GROUND-BASED OBSERVATIONS OF THE SUN 
M M Neugebauer 213-354-41 10 

The JPL-Table Mountain 8-mm interferometer will be suitably 
modified for solar observations and the system will be used to 
study Solar flares The frequency, baseline, sensitivity, time 
resolution, and availability of this instrument are particularly well 
suited for the study of the important observable processes 
occurring in a solar flare, and the interferometer can fill air 
existing gap -in present capabilities for research on this subject. 
At 8-mm the Solar emission originates deep in the chromosphere, 
and the preflare and flare radiation which is measured refers to 
central and early processes in the overall fiare event The 
interferometer may be adapted and made available for extensive 
solar monitoring with negligible impact on the ongoing planetary 
studies, and with a cost small compared to the initial investment 
in the instrument. The principal personnel to obtain. analy 2 e. 
and interpret the data will be provided through our collaboration 
with Dr. Harold Zirin of Caltec 

W78-70342 170-38-53 

Goddard Space Flight Center, Greenbeit. Md 
EXPERIMENT DEVELOPMENT - LABORATORY AND 
THEORETICAL SOLAR PHYSICS 
J C Brandt 301-982-4701 

The oblective is to develop fundamental techniques which 
Support the laboratory’s ongoing programs. These techniques 
ultimately are both experimental (applicable in the areas of design 
of flight instruments) and theoretical (analysis of returned data). 
However, at the initial level of investigation, fundamental physical 
processes must be investigated and defined before development 
of solar models based on these processes can be proposed and 
executed Likewise, fundamental understanding of spectra 
observed on the sun is confirmed if not originally suggested by 
laboratory and theoretical work Among such work is the 
identification of spectral lines in high energy spark discharges, 
the calculation of the transition probabilities of atomic transi- 
tions. and the development of techniques for the analysis of 
spacecraft observations Each of these areas is investigated in 
the context of ultimate application to instruments or theoretical 
modeling of the solar atmosphere carried out by members of 
the laboratory 

W78-70343 170-38-53 

National Aeronautics and Space Administration, 

Washington D C 

LABORATORY AND THEORETICAL SOLAR PHYSICS 

Adrienne F Timothy 202-755-8490 

Laboratory and theoretical studies are performed on problems 
in solar astronomy, solar physics, and in important and relevant 
areas of atomic and molecular physics These investigations 
contribute basic information which is necessary for the analysis, 
interpretation, and understanding of data about the sun which 
IS obtained from space and from the ground Theoretical studies 
of the sun include the following types of activity (1) the analysis 
of ground-based and space data to produce models of the solar 
atmosphere and to understnad the underlying physical conditions 
and mechanisms (2) prediction of future events on the sun, 
such as predications of coronal structures from features observable 
on the disk, of the development of future active regions from 
magnetic and H-alpha features, and the occurrence of flares 
from magnetic field complexity and configuration, (3) theoretical 
studies of the production of magnetic fields in astrophysical bodies, 
and the study of radiative transfer and mechanical transport 
phenomena to understand the chromosphere and transition region 
of the sun 


Cometary Science 


W78-70344 173-45-51 

Goddard Space Flight Center, Greenbeit, Md 
COMETS AND INTERSTELLAR MATTER 
B D, Donn 301-982-5014 

This RTOP includes several programs to study comets and 


interstellar matter. The primary objective is laboratory experimenta- 
tion relevant to the physicochemical behavior of matter in space 
Theoretical analysis of astronomical and space problems using 
experimental and theoretical results is a second aim A third 
aspect involves ground based telescopic observations The last 
phase uses observations from Spacecraft to obtain otherwise 
unavailable data The laboratory investigations make use of several 
new techniques: (1) resonance fluorescence flash photolysis, 

(2} unable laser spectroscopy from ultraviolet to infrared, and 
(3) infrared heterodyne spectroscopy. These are used to study 
the production and reactions of atoms and radicals from planetary, 
cometary and interstellar molecules. Molecular beams and 
equilibrium condensation techniques are used to study condensa- 
tion phenomena relating to the formation of interstellar and 
primordial planetary grains. Theoretical research examines the 
origin of comets and interstellar molecules and relationships 
between them. Irradiation bf condensed gas mixtures by van de 
Graaf proton beams is used to determine the effects of coSmiC 
rays on comets in the Oort cloud Ground based observation of 
comets continues with emphasis on image intensifier studies of 
faint comets A search for newly formed highly rotationally excited 
CN radicals is underway using high dispersion spectra of bright 
comets With the forthcoming launch of lUE in December. 
1977. investigations of the far ultraviolet spectra of comets and 
interstellar molecules will be carried out 

W78-70345 173-45-55 

Jet Propulsion Lab. Calif Inst of Tech , Pasadena 
COMETARY STUDIES 
R S Saunders 213-354-3815 

The objective of this RTOP is to conduct laboratory and 
theoretical work towards a quantitative understanding of the 
physical and chemical processes occurring in comets The 
laboratory work is directed towards an understanding of ionization 
processes m comets and the formation .of both the neutral and 
ionic species observed in the halo and tail. Kinetic modeling 
studies will be conducted using these data, working back from 
observed species through the appropriate chemistry in order to 
provide constraints on the possible parent species evaporated 
from the nucleus The cometary dynamics work is directed towards 
the inclusion of non-gravitational perturbations in orbit determina- 
tions for comets with periods greater than 70 years The objectives 
of the dynamics work are to successfully model the non- 
gravltational forces, determine accurate orbits and infer the nature 
of cometary ices for the five long period comets. Hailey, Olbers, 
Pons-Brooks, Brorsen-Metcalf and Westphal The ground-based 
spectroscopy tasks are focussed to the acquisition of ultraviolet 
cometary spectra with high spatial and spectral resolution These 
spectra provide data on scale lengths, lifetimes, new species, 
and excitation/de-excitation mechanisms 

W78-70346 173-45-56 

Jet Propulsion Lab, Calif Inst of Tech , Pasadena 
COMETARY INSTRUMENTATION 
R S Saunders 213-354-3815 

This RTOP proposes the continuation of two instrument 
development efforts geared towards the demonstration of 
technology readiness for a mission to the Comet Haley. It is 
proposed to complete the feasibility studies and development of 
a spectrometer capable of obtaining both the mass/charge and 
three dimensional velocity distributions of ions in the coma and 
tail of a comet on either a rendezvous or a flyby mission No 
presently existing energetic ion mass spectrometer has resolution 
sufficient to separate species which differ by a single mass unit 
near 40 or 50 AMU/charge, It is believed such resolution can 
be achieved with a new type of spectrometer which combines 
electrostatic analysis by modulated grids and magnetic analysis 
by a sector magnet It is also proposed to perform more thorough 
analyses and experimental tests of this new concept The 
resolution and angular response will be determined experimentally 
and compared with theoretical predictions The high-voltage 
subsystem will be breadboarded and tested The design of a 
breadboard magnet will be started The cometary environment 
problem will be addressed This task is designed to complete 
functional testing of a breadboard mass spectrometer using 
electro-optical ion detection (EOID) to vastly improve its sensitivity 
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over existing mass-spectrometers This increased sensitivity will 
greatly enhance the chances for observing parent neutral 
molecules in the very tenuous cometary atmosphere Emphasis 
will be placed on proving feasibility of the MS/EOID concept 
through careful design and testing of the MS/EOID interface, 
comparative evaluation of photo diode arrays vs charge 
coupled devices as photon detectors, and the breadboarding of 
the MS/EOID sensor at the Universtity of Minnesota under the 
direction of prof A 0 C Nier 

W78-70347 173-45-60 

Marshall Space Flight Center, Huntsville. Ala 
COMETARY OBSERVATION AND THEORY 
C R O'Dell 205-453-3033 

The objective of this RTOP is to obtain cometary spectra 
with intermediate spectral resolution between 350 to 820 nm, 
with emphasis on the higher wavelength, and to analyze rovibronic 
structure of the observed comets and spectra of comets in terms 
of a corrected resonance-fluorescence mechanism An echelle 
spectrometer employing a S-20 fiber optics image tube with an 
F/2 Schmidt camera will allow a spectral resolution of = 0 5 
Angstroms to be obtained on photographic plates Standard data 
reduction by densitometry will be employed A review of 
laboratoryand cometary spectra will provide the initial suggestions 
to correcting the resonance-fluorescence mechansim (e g , NH2) 

W78.70348 173-46-60 

Marshall Space Flight Center, Huntsville. Ala 

COMETARY PHYSICS 

Kenneth S Clifton 205-453-2305 

The effort to study the problems related to the composition 
and physical properties of comets and cometary debris will be 
continued This effort will be accomplished primarily by means 
of an observational program to determine the spectral and 
photometric characteristics of shower meteors and of faint or 
distant comets Observations will be conducted with the use of 
low-light-level TV systems equipped with fast optics or intermedi- 
ate sized telescopes and low dispersion spectregraphic systems 
In addition, these observations may be augmented by photographic 
and/or photometric observations The resulting data from the 
TV observations will be analyzed with automated systems 
employing both digital and analog reduction schemes Efforts 
will continually be made to improve these systems for the most 
efficient and accurate analysis possible Analysis efforts will be 
aided through consultation with leading specialists In the field 
of interplanetary material 
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W78-70349 186-47-61 

Goddard Space flight Center, Qreenbelt, Md 

ABSOLUTE PRESSURE MOLECULAR AND ATOMIC BEAM 
CALIBRATION TECHNIQUES FOR MASS SPECTROME- 
TERS 

H B Niemann 301-982-4706 

The objective of this work is to develop new laboratory 
techniques and to construct facilities for testing and calibration 
of instruments to measure the neutral particle composition and 
temperature of planetary atmospheres The different atmospheric 
environments encountered in the various planetary and in- 
terplanetary missions as well as the different scientific goals set 
for the study of the planets require an extensive instrument and 
test facility development program which leads to a satisfactory 
laboratory capability for evaluation and' calibration of flight 
instrument concepts and subsequently flight instruments The 
different chemical properties of the various atmospheric constit- 
uents The different chemical properties of the various atmospheric 
constituents and the various gas dynamic conditions expected 
in a planetary entry or cometary encounter make it necessary 
to develop several separate systems each with a limited range 
of flexibility which together satisfy the test requirements Static 
pressure calibration systems have-been developed for calibration 
of mass spectrometers with nonreactive gases in the pressure 


range suitable for mass spectrometer operation, i e , less than 
or equal to 001 mb This technique will be expanded to include 
pressure regions up to 100 bar. where instruments with extended 
dynamic ranges of greater than or equal to 10 to the 9th power 
can be calibrated for detection of minor constituents and the 
precise determination of isotope ratios High speed computer 
compatible data recording is planned to improve measurement 
accuracy and data handling efficiency 

W78-70350 185-47-52 

Goddard Space Flight Center. Greenbelt, Md 
INSTRUMENT DEVELOPMENT FOR NEUTRAL GAS 
COMPOSITION AND DENSITY MEASUREMENTS IN 
PLANETARY ATMOSPHERES 
H B Niemann 301-982-4706 

This research plan is concerned with the overall improvement 
of neutral gas composition measurements planned for the 
atmospheres of earth, the planets, and comets In general, 
improvements are sought in two basic areas sensor concept 
and application, and optimization of basic instrument parameters 
in anticipation of restrictive mission constraints In the first area, 
sensor development will be directed toward (II the improvement 
of ambient gas sampling techniques for high velocity probes 
into high density atmospheres fe g , outer planets entry probes), 
the design of more efficient ion sources of both the open type 
which provides side-energy focussing, end the closed type which 
increases the thermal ization of the gas being measured, and 
development of a neutral particle retarding potential analyzer for 
high velocity probes In the second area, neutral mass spectrometer 
system development will be directed toward optimizing existing 
techniques in view of rigorous requirements anticipated in 
forthcoming planetary and cometary flight opportunities This work 
will concentrate on (1) development of smaller, lighter, higher 
resolution, less expensive mass analyzers. (2) improvement of 
ion current detectors applicable to digital systems, emphasizing 
accuracy, sensitivity, and stability, and (3) development of 
improved digital logic and on-board data. processing sub-systems 

W78-70351 185-47-53 

Goddard Space Flight Center, Greenbelt, Md 

ADVANCED TECHNIQUES FOR THE MEASUREMENT OF 

ION COMPOSITION AND DRIFT 

H A Taylor, Jr. 301-982-6610 

The RTOP objective is to improve ion composition measure- 
ment techniques in anticipation of flight exploration of cometary 
and planetary ionospheres Instrument refinements are prompted 
by direct measurement difficulties identified in the analysis of 
earth satellite data obtained under conditions of rapidly chang- 
ing ion drifts, and high velocity passage through the relatively 
dense lower atmosphere Drift irregularities result m fluctuating 
ion velocities (and equivalent energies) High-velocity entry can 
result in impact ionization and secondary emission from sensor 
surfaces Development of.the Bennett RF ion mass spectrometer 
will be concentrated upon accommodation of dynamic effects 
influencing ion detection, and determination of absolute ion 
concentrations Emphasis will be given to (1) refining servo- 
controlled ion peak detector response to variable ipn drifts, and 
(2) evaluation of electrostatic lon-deflection techniques required 
for off-ram axis detection of ambient ions in a dense, high velocity 
neutral gas beam improved measurement performance will be 
verified by high velocity lon-beam stimulation of modified sensor 
designs, coupled with breadboard models of improved detector- 
logic circuitry 

W78-70352 185-47-54 

Goddard Space Flight Center, Greenbelt, Md 
DEVELOPMENT OF MEASUREMENT TECHNIQUES FOR 
GAS AND CLOUD PARTICLE COMPOSITION IN HIGH 
PRESSURE ATMOSPHERES 
H B Niemann 301-982-4706 

The objective of this work is to develop measurement 
techniques for the determination of the composition, of the gas 
and the Cloud particles in the lower atmospheres of the planets 
The method of mass spectrometry for the composition determina- 
tion of solid materials and condensibles will be adopted for 
spaceflight application Several different atmosphere sampling 
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techniques will be developed and'Studied for optimum efficiency 
in the specific application of the various principle atmospheres 
Sampling techniques employed in the high temperature C02 
environment' in the lower atmosphere of VenuS'differ significant- 
ly from those employed in the relatively cool H2/He environment 
in the lower atmospheres of the outer planets Chemical 
enrichment techniques will be developed with goals to obtain 
enrichment by a factor of 10 to the 7th power for trace constituent 
analysis and isotope ratio measurements The analysis of solid 
particles deserves special attention as it requires a much higher 
degree of instrument complexity than required for atmospheric 
gas analysis Laboratory proven techniques will be adopted for 
flight application when practical and new sampling concepts will 
be developed when required 

W78-70353 185-47-55 

Goddard Space Flight Center, Greenbelt, Md 
SPECTROSCOPY AND PHOTOCHEMISTRY OF PLANETARY 
AND COMETARY MOLECULES 

L J Stief 301-982-2529 

The objectives of this research are to measure the optical 
and chemical properties of atoms, free radicals and molecules 
which are important in understanding the composition of planetary 
atmospheres and comets. Emphasis is placed on those problems 
which are of immediate concern for interpreting the results of 
rocket and satellite observations The fash photolysis-resonance 
Tuorescence apparatus is equipped with a variable temperature 
celt and the experiment is linked to a computer for real-time 
data reduction and analysis The apparatus is being used to 
measure absolute rate constants as a function of temperature 
for atom-molecule reactions such as H-bPH3 and H-1-C2H4. A 
discharge-flow system which variable temperature capability has 
been constructed and this apparatus combined with a tunable 
CW dye laser will be used to measure absolute rate constants 
for reactions of free radicals such as NH2 or CH. Several types 
of spectroscopic measurements are made In one, photoabsorption 
and photoionizatton cross sections are measured Cross sections 
are also determined for producing fragments m excited electronic 
states. Branching ratios are measured for excited states which 
cascade into lower level excited states via photon emission. 
Electron impact excitation cross sections are deterrhined 
Ultra-high resolution infrared absorption spectra are measured 
using tuneable semiconductor diode lasers. 

W78-70354 185-47-57 

Goddard Space Flight Center, Greenbelt, Md 
DYNAMICS OF PLANETARY ATMOSPHERES 
J. A. Pirragha 301-982-6088 

ptanetary missions supplemented by ground based and 
airborne instruments have greatly increased our knowledge of 
the atmospheres of Jupiter. Venus, and Mars, and planned missions 
promise more detailed information on Jupiter, Saturn, and their 
satellites The planets and their satellites present contrasts m 
mass, rotation rates, radiative time constants, heat deposition, 
and topographic influence of the atmosphere. For a better 
understanding of these disparate atmospheres, it is necessary to 
develop a general approach to theoreticat atmospheric dynamics 
based upon the existing data obtained from the planetary missions. 
The widely differing conditions permit the isolation of specific 
phenomena and allow comparisons of different regions of the 
parameter space associated with a particular phenomenon This 
fortunate occurrence of a varied set of atmospheres is essentially 
the atmospheric dynamaoists laboratory, and the increased 
knowledge of them, when augmented by analytical models, will 
lead to a greater understanding of the nature of our own 
atmosphere 

W78-70365 185-47-58 

Goddard Space Flight Center, Greenbelt. Md 
MINIATURE VACUUM PUMP DEVELOPMENT FOR NOBLE 
GAS AND HYDROGEN PUMPING ON ATMOSPHERIC 
ENTRY PROBES ON OUTER PLANET MISSIONS 
H. B. Niemann 301-982-4706 

The Objective of this work is to develop efficient, low weight 
vacuum pumps for flight application with mass spectrometer 
experiments on atmospheric entry probes for outer planet 


exploration The most abundant gases on the planets presently 
under consideration for direct probing are hydrogen and helium. 
While hydrogen can be pumped chemically to a pressure level 
suitable for mass spectrometer operation, the difficulties 
encountered m pumping helium effectively and reliably has become 
a major obstacle in the development of instruments for mass 
spectrometric composition measurements from atmospheric entry 
probes Getter pumps or sputter ion pumps conventionally 
employed in flight mass spectrometers have no or very limited 
pumping capability for helium. Moreover when exposed to 
hydrogen, hydrocarbons are synthesized in the pump normally 
at higher concentration levels than similar compounds expected 
to be found in the planetary atmosphere. It is proposed to do 
development work in three areas (1) developing a low weight 
getter baffeled sputter ion pump with high Specific pumping 
efficiency for helium, and minimum hydrocarbon synthesis: (2) 
develop a miniature turbomolecular pump suitable for flight 
application which has no specific discrimination for noble gases, 
and (3) development of a nonevaporable getter pump having a 
large pumping capacity for hydrogen and other reactive gases 

W78-70356 185-47-66 

Ames Research Center. Moffett Field. Calif 

ATMOSPHERIC CHEMICAL PHYSICS - PROCESSES IN 
PLANETARY ATMOSPHERES, COMETS, AND IN- 
TERSTELLAR SPACE 
E C Y Inn 415-965-5500 

The objectives are to determine products, rates, .and yields 
of energy transfer reactions In planetary atmospheres, comets, 
and interstellar space Solar and galactic radiations 'interact with 
the atmospheric constituents to produce excited and ionized 
species and free radicals, which then react to form other ionized 
and excited species, and/or neutral unexcited species, and/or 
reradiate spectral energy Insight into the nature of planetary 
atmospheres, comets, and interstellar matter can be obtained 
from studies of these processes under controlled laboratory 
conditions. Investigations in the photochemistry and other 
atmospheric processes involving optical emission and absorption 
will be conducted under controlled laboratory conditions When 
considered necessary, this study may be carried out under 
conditions simulating the natural atmospheric erivironment This 
study will consider also the effectiveness of minor constituents 
such as Cl. S. and OH in catalyzing or participating in important 
reactions Photolysis of CH4. NH3. H2, and H20 will be 
investigated and the quantum yields and fluorescence cross 
sections determined These studies will contribute to our 
understanding of the photochemistry of reduced atmospheres 
(eg, Jupiter) and will provide scientific support for future 
planetary exploration 

W78-70357 185-47-67 

Ames Research Center, Moffett Field. Calif 
STRUCTURE OF PLANETARY ATMOSPHERES 
J. B Pollack 415-965-5530 

The abundances and distributions of ions, electrons, and minor 
constituents on Mars, Venus, the outer planets, and the moons 
of Jupiter and Saturn are being studied theoretically, using data 
from observations and laboratory measurements For example, 
in the case of Titan, the complete set of coupled mass, 
momentum, and energy conservation equations for electrons, ions, 
and neutral particles was solved A one-dimensional model of 
Martian atmosphere photochemistry has been constructed to 
investigate the behavior of high latitude ozone, a simple 
two-dimensional model will be constructed for the same 
purpose A one-dimensional model of the Earth's stratospheric 
sulfate aerosol model will be adapted for application to the Venus 
clouds. Thermal structure models have been constructed to 
understand the operation of the greenhouse effect on Titan In 
order to undeistnad the dynamics of Venus' atmosphere, 
calculations are being carried out to examine the effects of rotation, 
apparent solar motion, and the energy deposition profile on the 
circulation of the atmosphere The Mintz-Arakawa model of the 
Earth's atmosphere is being adapted to the conditions on Mars 
to permit a calculation of the general circulation-of the Martian 
atmosphere The MIT spectral model of atmospheric dynamics 
wilt be adapted to the Jovian atmosphere in collaboration with 
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MIT scientists, the model will be programmed for llliac IV 
Estimates of the particle size in the rings of Saturn are obtained 
from analysis of IR and microwave measurements 

Vlf78-70358 18S-47'68 

Ames Research Center, Moffett Field. Calif. 

PLANETARY ATMOSPHERES-STRUCTURE AND COMPOSI- 
TION 

A. Seiff 41 5-965-5685 
(185-47-67) 

The ongoing OSS program to explore the planets includes 
missions in which properties of planetary atmospheres are 
measured during entry and descent by instruments carried by 
entry probes The Viking landers carried such an experiment 
and It greatly advanced our knowledge of Mars' atmosphere 
Similar measurements are a primary part of the Pioneer Venus 
Mission and the proposed Jupiter Orbiter Probe Mission The 
atmosphere structure measurements on Viking and Pioneer Venus 
have been advanced and developed in recent years under this 
RTOP. Broadly stated, the RTOP objective is to support laboratory 
studies, analyses, and field tests required for maximum return 
from atmosphere structure experiments at the planets These 
studies lead to quantitative and more accurate interpretations of 
the planetary data, and further develop the experiment capabilities 
Objectives in FY-78 include the accurate determination of Pioneer 
Venus probe aerodynamics, to permit the structure of Venus' 
atmosphere to be accurately derived, the study of low Reynolds 
number aerodynamics of Viking, Pioneer Venus, and JOP probes 
to extend the altitude threshold of the experiments, the 
development of analytical approaches for extracting wind data 
from the Venus multiprobe data, and further study by drop tests 
in the Earth's atmosphere of buffeting forces on probe geometries 
in low speed descent to permit turbulence measurements at the 
planets. 

W78-70359 185-47-71 

Jet Propulsion Lab, Calif. 'Inst of Tech. Pasadena ' 
ATMOSPHERIC EXPERIMENT DEVELOPMENT 
W T. Huntress 213-354-3238 

This work defines, develops and evaluates new or improved 
science experiments for the exploration and study of the 
atmospheres of solar system bodies from spacecraft The approach 
IS through research in the following categories: (1) development 
and application of practical radiative transfer theory applicable 
to remote sensing experiments; (2) interpretation and critical 
analysis of existing data from planetary missions and Earth-based 
observations: (3) laboratory and theoretical studies of physical 
and spectral properties of atmospheric gas and cloud constituents 
relevant to specific experiment goals, and (4) participation in 
planning mission science by evaluating feasibility of key objec- 
tives using realistic technology within a framework of spacecraft 
and mission constraints Instruments and techniques are developed 
via detailed numerical studies and error analyses and laboratory, 
ground based or airborne experiments as appropriate. Atmospheric 
models are developed and continually refined to maximize the 
realism and relevance of numerical work Experimental techniques 
developed under this task are being implemented on Viking. 
MJS and Pioneer Venus New and continuing work for FY-78 
centers on (1) development of simultaneous wind and tempera- 
ture experiments for the Mars '84 and VOIR '83 missions, (2) 
further development of new techniques for high vertical resolution 
temperature sounding, with .initial application to the terrestrial 
troposphere and advanced application to the atmosphere of 
Jupiter, (3) new methods for studying planetary atmospheric 
dynamics using temperature sounding data, with initial application 
to Venus. (4) further laboratory, theoretical and observational 
studies of the spectral and radiative transfer properties of the 
outer planet atmospheres, with application to remote sensing 
from MJS, JOP and future missions to the outer soiar system, 
(S) preliminary work on development of radiometric/spectrometnc 
experiments for the comet Hatley '86 mission, (6) further 
theoretical development of methods for interpreting remote 
observations of scattering atmospheres with application to 
temperature sounding of the cloudy Venus and dusty Martian 
atmospheres 


W78-70360 185-47-72 

Jet Propulsion Lab., Calif Inst of Tech , Pasadena 
THEORETICAL STUDIES - PLANETARY ATMOSPHERES 

W T. Huntress 213-364-3238 

A broad program of applied and theoretical studies pertaining 
to planetary atmospheres will be conducted with the following 
primary objectives. (1) understanding the properties and 
determination of the parameters of planetary atmospheres: (2) 
application of experimental data (laboratory astronomical and 
spacecraft) to the understanding and interpretation of spectral 
features and mechanisms for complex planetary atmospheres; 
(3) applying these findings toward design of ground based 
spacecraft experiments: (4) interpretation of expenmental data 
to aid in the evolution of valid dynamic planetary atmospheric 
models. The studies to be conducted in FY-78 pertain to planetary 
atmospheric modeling, radiative transport theory, atmospheric 
circulation, determination of millimeter and submillimeter spectra 
and theoretical spectroscopic development for the understanding 
of planetary atmospheres 

W78-70361 185-47-74 

Jet Propulsion Lab . Calif Inst of Tech , Pasadena 
10NI2ATI0N AND RATE PROCESSES IN PLANETARY 
ATMOSPHERES 

W T Huntress 213-354-3238 

Laboratory measurements will be made to determine the 
rate constants and products for ton-molecule reactions of 
importance In the atmospheres of the outer planets These data 
are required for support of future orbiter/entry missions to the 
outer planets and their satellites The laboratory work is specifically 
directed towards the origin of organic species in the at- 
mospheres of the outer planets and their satellites Theoretical 
studies of atmospheric chemistry are also conducted at JPL in 
association with the modeling efforts at Ames Research Center 
The laboratory data and theoretical work at JPL is used to 
continually update the chemistry in these models Using a 
calibration procedure developed in our laboratory, absolute 
differential elastic and inelastic cross sections of electron-molecule 
(atom) collision processes which occur in planetary ionospheres 
and atmospheres are measured Electron-impact spectroscopy is 
used to identify low-lying, opticaily-forbidden transitions in 
polyatomic systems. Extension of the electron-impact techniques 
to (1) excited species. (2) molecular clusters, (3) positive ions, 
and (4) coincidence measurements will be initiated The high 
resolution (0 02 nm) photoionization mass spectrometer (PIMS) 
will be used to study photoionization processes and charge-transfer 
reactions in planetary ionospheres A new technique for measuring 
threshold photoelectron spectra (threshold photoelectron spectros- 
copy by electron attachment, or TPSA) will be used to study 
the electronic structure of atomic, molecular and radical ions 
present in planetary atmospheres, and to identify important UV 
photoionization processes in planetary atmospheres 

W78-70362 185-50-61 

Ames Research Center. Moffett Field. Calif 
THEORETICAL STUDIES OF PLANETARY BODIES 
J 8 Pollack 415-965-5530 

The objective is to obtain a better understanding of selected 
problems pertaining to planetary surface phenomena, the 
composition, structure, and evolution of planetary bodies and 
their satellites, and the origin of the solar system by means of 
theoretical investigations employing the results of spacecraft and 
ground-based experiments. Theoretical knowledge, physical 
insight, and mathematical modeling techniques are used, together 
with astronomical and geological data, to construct self-consistent 
mathematical descriptions of planetary processes and structure 
Analysis and interpretation of the results of these model 
calculations are applied to such topics as the evolution of Jupiter, 
wind-blown surface features on Mars, and the calculation of 
conditions within the early solar system. 

W78-70363 185-50-72 

Jet Propulsion Lab , Calif Inst of Tech . Pasadena 
JPL PLANETOLOGY 
R. S Saunders 213-354-3815 

The Volatile Evolution task continues to be a comparative 
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study of the present occurrence of volatiles in planetary 
atmospheres, on surfaces of planetary objects, and in meteorites 
The objective is to decipher the history of solar system volatiles 
in terms of: (1) the manner of their initial incorporation into 
solid solar system material and planetary objects; (2) the 
mechanism of release from the interiors of these objects, and 
(3) the subsequent chemical evolution of volatiles condensed on 
planetary surfaces, chemically recombined in regolith material, 
or present in planetary atmospheres This year the objectives 
include definition of the role of regolith volatiles in Mais climate 
change. Mars channel production, and the evolution of the Galilean 
satellites. In the Planetary Frost task, the infrared reflection spectra 
(1 - 5 Micron) from optically flat surfaces of CH4, NH3 and 
other ices will be measured The reflection spectra of the frosts 
of these ices as well-as-hydrated-minerals will also be measured. 
These results will be used to determine their reflective and 
scattering properties for the interpretation of the spectra of 
planetary atmospheres, comets, and the surfaces of asteroids 
and satellites. Objectives of the Phobos/Mars task include (1) 
determining the optical oblateness of Mars as well as the density 
and distribution of atmospheric particulates and clouds: and [2] 
improving the existing globe of Phobos in its geodetic and 
topographic representation of Phobos 

W78 -703G4 1 85-50-73 

Jet Propulsion Lab., Calif Inst of Tech , Pasadena 
JPL PLANETOLOGY INSTRUMENT DEVELOPMENT 
R S Saunders 213-354-3815 

The objective of the alpha/X-ray task is to develop a combined 
alpha-scattering/X-ray analysis instrument that would provide 
valuable in-situ geochemical information on Mars The instrumen- 
tation IS sufficiently flexible to be used in penetrators or on a 
roving vehicle The effort at JPL is carried out in support of the 
University of Chicago It has included studies on X-ray analysis 
using alpha-particle excitation, development of a Joule-Thomson 
cooled X-ray detector, and study of room temperature X-ray 
detectors Future work will include further development of the 
X-ray mode, concentrating on room temperature detectors, and 
support of testing of the Micro-Alpha instrument using the 
Caltech tandem Van De Graaff accelerator Support will also be 
given in the design of the neutron mode for the detection of H 
(water). The penetrator/ water detector task will be directed toward 
completing the definition of several water measurement sensors 
and related electronics for a Mars penetrator in order to 
develop an instrument for the measurement of water After 
conceptual design, fabrication of a breadboard of the soil sampler 
and processor system will be initiated, built and tested JPL will 
assist ARC in integrating the free- water measurement, soil sampler 
and processor instrument designs into the penetrator design 
The objective of the X-ray spectroscopy/Galilean satellite task 
IS to demonstrate by experiment and analysis the feasibility of 
designing an X-ray spectroscopy instrument to determine the 
surface chemistry of the Galilean satellites while immersed in 
the Jovian magnetospheric particle fluxes' The latter, which 
produces both satellite fluorescence and background interference, 
makes a new hardware design mandatory. The ultimate goat is 
for understanding the origin and evolution of the Galilean satellites 
by understanding their chemistry, which m turn will help to model 
the origin and evolution of the entire solar system. 

W73-7Q365 186-68-54 

Jet Propulsion Lab . Calif. Inst of Tech , Pasadena 
GUIDANCE AND CONTROL TECHNOLOGY FOR PLANE- 
TARY MISSIONS 

J M McLauchlan 213-354-6631 
(506-19-15) 

The objective of this work is to make available a planetary 
star tracker suitable for interplanetary spacecraft applications 
This work will also provide the technology base for a standardized 
low cost star tracker for broad application to anticipated NASA 
missions from 1980 on This star tracker has been designated 
by the acronym STELLAR for Star Tracker for Economical Long 
Life Attitude Reference The STELLAR makes significant 
improvements in reliability by utilizing an all solid state image 
sensor thereby completely eliminating high voltage circuitry and 
vacuum tubes as used in current star trackers and in addition 


provides significant reductions in cost, size and weight. The 
STELLAR concept is keyed directly to the new technology of 
charge coupled device (CCD's) photodetectors and microprocess- 
ors The objective of the STELLAR development effort is to 
achieve the improvements in reliability (10 year lifetime vs 3 
years), performance and cost (over 50% reduction in sensor costs) 
and to demonstrate these improvements in an engineering model 
STELLAR. 

W78-70366 186-68-62 

Jet Propulsion Lab, Calif Inst of Tech, Pasadena 

PROPELLANT COMPATIBILITY WITH MATERIALS FOR 
LONG DURATION MISSIONS 

D L Young 213-354-3217 

The objective of this work is to provide the technology for 
propellant/material compatibility that will be used on future 
planetary missions Current objectives include work to determine 
which materials are acceptably inert for use in the construction 
of propulsion subsystem components in contact with earth 
storable liquid propellants for long duration missions. The test 
program involves continuing actual specimen storage tests in a 
controlled environment using the compatibility test facility at 
the JPL Edwards Test Station. Detailed chemical and physical 
analyses of specimens and propellants will be performed after 
specific storage periods and a rating assigned for design purposes 

W78-70367 186-68-87 

Jet Propulsion Lab., Calif Inst of Tech , Pasadena 
ORBITER MISSION COMMONAUTY STUDIES 
PW. Riggle 21 3-354-36 IS 

This RTOP describes a total study effort which is jointly 
funded by the 1865 program and the LCSO Its objectives are 
to establish commonalities at each level for orbiter missions 
and systems, to identify alternate ways of implementing these 
commonalities, and to describe in some detail and evaluate the 
promising commonality alternatives. Orbiter Commonality Studies 
beginning in the FY-76 Transition Period and continuing through 
FY-77 and FY-78 were initiated last year Two phases of study 
effort are involved A Phase 1 effort devoted to establishing 
commonalities at each level of the orbiter missions and systems 
and identifying alternative ways of I'mplementing these commonali- 
ties within the planetary exploration program: and a Phase 2 
effort which undertakes to describe the promising alternatives 
to sufficient design depth to allow programmatic evaluation in 
terms of performance and capability, schedule, resource require- 
ments, and risk Phase 1 is currently underway and will be 
completed during FY-77. This RTOP describes the Phase 2 effort 
planned for FY-78. 


Physics and Astronomy 


W78-70368 188-41-51 

Ames Research Center, Moffett Field, Calif 
THEORETICAL ASTROPHYSICS 
D C. Black 415-965-5527 
(188-41-55) 

The objective of this work is to conduct theoretical studies 
on important fundamental problems in astrophysics and astronomy 
and to provide theoretical support for the center program in 
observational infrared astronomy Although a wide range of 
astrophysical phenomena are under investigation, research effort 
are primarily directed towards infrared astronomy and computa- 
tional astrophysics Theoretical workin infrared astronomy includes 
modelling of circumstellar shells in Be stars, studies of fragmenta- 
tion of interstellar clouds and subsequent collapse to the mam 
sequence, investigation of the structure of molecular clouds, 
modelling of dusty Hll regions, as well as data analysis and 
interpretation of airborne infrared observations The computational 
astrophysics underway treats a broad spectrum of gas dynamic 
and hydrodynamic problems in astrophysics, including pre- and 
post-main sequence evolution, accretion, the evolution of spiral 
galaxies, and the dynamics of gas acceleration near OSO's A 
variety of other astrophysical problems are studied 
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at existing observatories Part of the mm spectrum and most of 
the sub-mm spectrum is obscured 

W78-7037S 18B.A1-52 

Jet Propulsion Lab, Calif Inst of Tech. Pasadena 
GROUND-BASED RADIO ASTRONOMY 
R W. Davies 213-354-4156 

The main emphasis of this RTOP is the study of neutral 
interstellar gases by observations of their millimeter rotational 
transitions The interaction between dense clouds and imbedded 
or adjacent heat sources is investigated via the excitation of 
various molecules Relative abundance measurements are also 
used to test theories of astrochemistry Analysis of the line shapes 
yields information about the kinematics of dense clouds 
Previous observations were conducted primarily as guests of the 
NRAO facility at Kitt Peak, although the past fiscal year has 
seen use of the Kuiper Airborne Observatory In FY-78, a full 
program is anticipated from the KAO, as well as the first use 
of the new 10-m telescope at Owens Valley Radio Observatory 
To take full’ advantage of these and other facilities suited to 
very high frequencies, it is proposed to revive the Engineering 
Support task (188-41-52-14-55) to construct a portable, 
state-of-the-art receiving system based on technology being 
developed under RTOP 506-18-19. The receiver would operate 
initrally between 330 and 400 GHz, and be adapted to higher 
frequencies in future years This task would also support RTOP 
196-41-73, and would be available to support cometary 
observations. During FY-77, the Laboratory Program has begun 
to build a computer-based catalog of rotational transitions of 
molecules of interest to astronomy 25 molecules, including 
isotopic species for a total of 62 sets of transitions, .have been 
catalogued so far in FY-78, user software will be developed, 
and additional molecules will be added to this catalogue It is 
planned to continue our study of ionized gas using the facilities 
of the DSN. In coliaboration with Spanish scientists, an 
investigation of extended, diffuse H II regions will be continued 
Further studies will be conducted of ionized gas in cold clouds 
During FY-77, the interferometer between DSS-62 and DSS-63 
will be completed and an observing program using this facility 
will begin in collaboration with Australian scientists Monitoring 
of selected pulsars wilLalso be continued . 

W78-70376 188-41-54 

National Aeronautics and Space Administration. Washington, D 
C 

RELATIVITY 

Roman N G. 202-755-3649 

The primary obj'ective is to make experimental tests of the 
theory of relativity and thereby elucidate the interrelationship 
among space, time, and gravity In particular, the test of Einstein's 
General Theory of Relativity is paramount This formulation is 
fundamental and of high sccentific interest Experimental 
verification is difficult but the ability to orbit large, complex, 
and extremely precise apparatus, shielded from deleterious 
perturbations should obviate them In addition to the scientific 
goals, improvements and innovations in the technological areas 
of cryogenics, gyroscope design, and precision clocks are expected. 
Specific objectives include the development and operation of a 
flight qualified cryogenic gyroscope, complete gyroscope system 
error analysis, and the consideration of various theoretical 
formulations of relativity and their subsequent experimental 
implications. Possible future benefits apart from the scientific 
ones include improved timing for navigation, communication and 
geodesy as well as cryogenic systems capable of extended 
operation in space 

W78-70377 188-41-54 

Jet Propulsion Lab., Calif. Inst, of Tech , Pasadena 

RELATIVITY 

R. W Davies 213-354-4156 

The possibility of missing matter m the universe is being 
studied by computer integration of evolutionary models of the 
intergalactic medium This research will support interpretation of 
data on intergalactic matter, its composition, excitation and 
ionization history, which will result from far ultraviolet quasar 
spectra taken with the forthcoming lUE satellite The solution of 


Einstein's equations for selected anisotropic cosmological models 
has been investigated Consequences for observational.cosmology' 
were considered. This research supported a study and proposal 
for measurement of large scale anisotropy of the cosmic microwave 
background radiation to be made from an Explorer satellite A 
study will be- made of a similar experiment on board the shuttle 
Advances in techniques of nonlinear applied mathematics are 
being applied to selected problems of relativistic gravity, in 
particular to the calculation of fields of exTsymmetric spinning 
sources, and to gravity waves Research is being performed on 
the interaction qf gravitational radiation with Doppler spacecraft 
tracking measurements, and on various possible detection methods 
of gravitational radiation Feasibility studies are being made oh 
precision tracking experiments utilizing the unique experimental 
capabilities of the Deep Space Net 

W78-70378 188-41-54 

Marshall Space Flight Center, Huntsville, Ala 
RELATIVITY AND CELESTIAL MECHANICS 
Richard A, Potter 205-453-3431 

The objective of this activity is to develop, through a 
coordinated program, the technology and research required to 
support the flight of the gyro-relativity experiment This experiment 
will be a fundamental and unique test of the general theory of 
relativity The feasibility of this experiment centers around the 
development of a cryogenic gyroscope several orders of magnitude 
more precise than any existing, and the ability to maintain 
these gyroscopes and record their precessions, while in earth 
orbit, over a penod of three months or more The work, requiring 
advancement in several disciplines, is being accomplished by 
complementary efforts at MSFC, Stanford University and the 
University of, Alabama in Huntsville This work is a well 
coordinated, theoretical, experimental and engineering program 
onented toward a satellite flight that will establish the validity 
of the General Theory of Relativity. 

W78-70379 188-41-55 

Ames Research Center, Moffett Field, Calif' 

INFRARED EMISSION LINE POLARIZATION ASTRONOMY 

P Dyal 415-965-5523 

(188-41-51) 

The objectives are to study the line polarization properties 
of infrared astronomical sources and to interpret the results in 
terms of the astrophysical mechanisms and compositions 
associated with these observed obj'ects The approach is to observe 
the polarization of forbidden lines in H II regions and the galactic 
center and from these observations determine properties of the 
electron distribution and the magnetic field A Fabry-Perot 
interferometer and potanmeter will be used at a ground-based 
observatory to measure the strength, line shape, and polarization 
of the collisionally excited Ne II forbidden line A map of the 
polarized line intensity will then be used to determine a magnetic 
field geometry to compare with that obtained from aligrted silicate 
grams. This will be valuable in determining the dust to ionized 
gas spatial distribution. 

W78-70380 1 88-41 - 55 

Goddard Space Flight Center. Greenbelt. Md 
FAR INFRARED ASTRONOMY 
M. G Hauser 301-982-4679 

The scientific objective of this program is to observe stellar, 
interstellar, and extragalactic sources of far infrared (10-1000 
micron) radiation in order to study many astrophysical problems, 
such as early and late phases of stellar evolution, composition, 
and dynamics of the interstellar medium, the energetics of high 
luminosity galactic and extragalactic sources, and the structure 
and history of the universe Since atmospheric opacity and 
emissivity prohibit or severely limit ground-based observations, 
high altitude observational platforms, such as balloons and 
satellites must be developed to permit sensitive astronomical' 
measurements in this spectral range High detectivity composite 
bolometers will be developed to take maximal advantage of the 
low background conditions achievable at these altitudes 
W78-70381 183-41-55 

National Aeronautics and Space Administration, Washington. D 
Washington D. C 
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W78-70369 188-41-51 

Goddard Space Flight Center, Greenbelt, Md. 

UV AND OPTICAL ASTRONOMY 
A, Boggess 301-982-5103 

The objective Is to pursue a long range program in astronomi- 
caT research with emphasis on optical observations, theoretical 
astrophysics, and other specific topics of special interest to NASA 
The effort includes operation of ground telescopes, development 
of new instrumentation for ground and rocket use, data 
interpretation, and theoretical studies. Spectroscopic and 
photometric data are obtained from ground telescopes in order 
to analyze the properties of stellar atmospheres, nebulae, and 
the interstellar medium, Nonequilibrium model atmospheres are 
being investigated to interpret spectral observations from Space 
and ground observatories Theoretical investigations are carried 
out on the evolution of stellar interiors, variable stars, novae, 
and planetary nebulae 


W78-70370 188-41-51 

National Aeronautics and Space Administration. 

Washington D C 

ULTRAVIOLET (UV) OPTICAL ASTRONOMY 

J D. Rosendhal 202-755-3687 

The objective is the advancement of stellar and galactic 
astronomy through observations and interpretations of data 
secured in the ultraviolet and visible electromagnetic portions of 
the spectrum The emphasis is on research in direct support of 
on-going flight programs or m anticipation and preparation for 
future ones. The four elements supported are laboratory 
astrophysical studies, theoretical astrophysics, instrumentation 
development, and direct observational programs. A balanced 
program involving all those elements is required in order to 
insure full utilization and healthy development of the space science 
order to insure full utilization and healthy development of the 
space science program with the goal of the advancement of 
our understanding of the universe The approach will be to develop 
theoretical models, perform theoretical studies, and determine 
basic atomic and molecular parameters Interpretation of data, 
especially that obtained in the relatively unexplored UV spectral 
region, requires the additional information provided by these 
efforts A broad and sound theoretical framework allows new 
observation to be interpreted and new directions to be instituted 
In addition to atomic and molecular physics, specific areas of 
study include stellar atmospheres, stellar systems, and cosmology 


W78-70371 188-41-51 

Jet Propulsion Lab, Calif. Inst of Tech. Pasadena 
UV AND OPTICAL ASTRONOMY 
R W. Davies 213-792-4156 

Laboratory work will be conducted to measure the products 
and rate constants for ionmolecule reactions leading to the 
synthesis of molecules and ionic species in interstellar clouds 
The laboratory data will be applied to the construction of 
theoretical chemical models for the formation of molecular species 
m interstellar clouds These results are compared with observed 
molecular abundances in order to unravel the chemistry occurring 
in interstellar clouds, and to understand the mechanics leading 
to the formation and destruction of interstellar molecules This 
work IS SRStT supportive of observational work on interstellar 
molecules, to both explain and predict abundances of interstellar 
molecules and to describe molecular evolution in astrophysical 
environments Electron-molecule interactions (elastic, rotational, 
vibrational and electronic excitation), dissociative attachment and 
photon emission processes which play an important part in 
interstellar chemistry will be studied Measurements of absolute 
cross sections for scattering of electrons with energies 0-100 
eV by interstellar H20 and CO will be studied High resolution 
(0.02 nm) UV photo ionization studies will be carried out on 
interstellar gases A new technique for measuring threshold 
photoelecfron spectra will be used to study electronic structure 
of atomic, molecular and radical ions produced by UV radiation 
from hot stars, and measure absolute threshold photoionization 
cross sections for states of atomic, molecular and radical species 
important in ionization equilibrium models 


W78-70372 188-41-51 

Lyndon B Johnson Space Center. Houston, Tex 
ULTRAVIOLET STELLAR SPECTROMETER DEVELOPMENT 
FOR SPACE SHUTTLE 
Y. Kondo 713-483-6467 

The objective is to develop astronomical space-UV instrumen- 
tation for use in shuttle sortie mission, which will demonstrate 
state-of-technology detector and tracking performance, flexibility 
of interfacing instrumentation with a general purpose telescope 
platform, and versatility of man's real time operational involvement. 
The development of the ultraviolet stellar spectrometer for space 
shuttle IS performed through the flights of the balloon-borne 
ultraviolet stellar spectrometer (BUSS) payload as well as 
through other concurrent laboratory based developments The 
BUSS payloads performs high resolution spectrophotometry of 
astronomical objects in the mid-ultraviolet. The first version of 
the BUSS payioad has been developed and flown successfully 
four times It comprises a pointable telescope (40 cm aperture, 
f/7 5 modified Ritchey- Chretien) to which a variety of instrumenta- 
tion can be attached Payload functions are commanded from 
the ground in real time, and the data are telemetered to the 
ground in real time, where they are monitored in real time and 
recorded Further development of the payload has been ac- 
complished in conjunction with the collaborative program with 
the Space Research Laboratory, Utrecht, the Netherlands In this 
collaborative program, we are jointly investigating stellar UV 
Spectra m the range 2000-3400A with a resolution of 30.000 
(lambda/delta lambda), employing an echelle spectrograph in 
combination with an image intensified storage vidicon detector 

W78-70373 188-41-51 

Marshall Space Flight Center, Huntsville. Ala. 

UV AND OPTICAL ASTRONOMY 
C R O'Dell 205-453-3033 

An observational and interpretative program of astronomical 
spectroscopy will be pursued using the Echelle grating nebular 
spectrograph This will include the program on internal velocities 
in Hll regions. The method of post-development image enhance- 
ment of photographic film by means of autoradiography will be 
further developed to select optimal films for ground-based and 
Spacelab astronomical experiments The observation of identi- 
fied and candidate optical counterparts to X-ray sources will be 
continued, with the objective of providing a more complete 
understanding-of the nature and distribution of the X-ray sources 
Methods of high time resolution photometry and spectrophotom- 
etry will be applied utilizing, among other observational equipment, 
the integrated digital video detector system and photon counting 
equipment 

W78-70374 188-41-52 

Goddard Space Flight Center, Greenbelt. Md. 

INFRARED AND RADIO ASTRONOMY 

M. J. Mumma 301-982-6994 

The objective of the infrared and radio astronomy program 
is to provide a better understanding of the evolution, dynamics, 
physical conditions, and compositions of astrophysical objects 
such as radio galaxies, quasars, supernovae, pulsars, protostars, 
Hll and HI regions, interstellar clouds, and solar system Sources 
This IS achieved through making high resolution spatial, temporal, 
and spectroscopic observations of infrared and radio emission 
from these objects Infrared/mm/radio observations provide new 
kinds of information not obtainable from observations in other 
spectral ranges such as the ultraviolet and visible Much of our 
knowledge of the evolution of dust clouds into stars has come 
from the study of interstellar molecular lines The dynamics and 
excitation conditions of Hll regions is revealed by studying their 
fine structure infrared line profiles The interpretation of radio 
source spectral and spatial signatures in terms of plasma physics 
and high energy processes sheds light on the fields, particles, 
and dynamic processes within the source The approach is to 
use high resolution radio interferometry (VLBI), radio continuum 
receivers, and infrared and millimeter coherent spectral line 
receivers to observe these sources. Very high spectral resolution 
radio studies are also carried out in pursuit of molecular 
astrophysics and the search for extraterrestrial intelligence (SETI) 
Millimeter-wavelength spectral line observations are carried out 
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INFRARED ASTRONOMY 

N W Boggess 202-755-3688 

The objective is to advance stellar and galactic astronomy 
in the spectral region between 1 and 1000 microns through 
observational and theoretical programs Observations in the 
infrared portion of the electromagnetic spectrum are particularly 
important for an understanding of the early and late stages in 
stellar evolution, interstellar matter, galaxies and quasistellar 
objects and the energy mechanisms associated with them and 
the residual radiation of the universe A balanced program including 
observation, technique and instrumentation development, and 
theory is required to insure the advances needed for full utilization 
of future platforms in space The approach includes the following 
elements (1) support observational programs using ground-based 
telescopes, balloons, and airplanes, and (2) promote the 
development of Infrared techniques and apparatus Special 
emphasis is placed on far IR narrow band filters, spectra 
interferometers, modulation techniques, and multiple detector 
arrays In order to enhance the information content of an 
observation, and more recently, on development of cryogenic 
and low-background telescopes 


W78-70382 188-46-56 

Goddard Space Flight Center, Greenbelt, Md 

PARTICLE ASTROPHYSICS AND SHUTTLE EXPERIMENT 
DEFINITION 

F B. McDonald 301-982-4801 

One objective is to measure the energy spectra, charge, 
and isotopic composition of the primary cosmic radiation and of 
solar cosmic rays and the distribution of cosmic rays in space 
Supporting this objective is the development of new detector 
systems for the study of the properties of cosmic radiation, and 
the associated development of theoretical studies related to these 
experiments, The-results will be used in astrophysical considera- 
tions concerning the origin, acceleration, and propagation of 
cosmic radiation Another objective is to develop a variety of 
new detector systems for high energy astrophysics research, 
including cosmic ray, X ray, and gamma ray astronomy Meaningful 
new experiments In these fields presently require the development 
of several new devices, incorporating new Improvements in energy, 
charge, and isotope resolution, in temporal resolution and 
directional resolution, and utilizing very large payloads of great 
size and weight, capable of orbit with the shuttle 

W7 8-70383 188-46-56 

National Aeronautics and Space Administration, 

Washington D C 
PARTICLE ASTROPHYSICS 
Albert G Opp 202-755-8493 
(138-46-57) 

The objective of this RTOP is to study the isotopic and 
charge composition and energy of galactic and solar cosmic 
rays. The primary galactic radiation represents the direct 
penetration of material from the galaxy into the solar system 
The study of the nuclear composition and energy of this material 
provides direct evidence of the stellar processes responsible for 
the cosmic radiation and information on the interstellar material 
transmitted by the cosmic radiation The observation of solar 
cosmic rays provides information on the abundances of different 
elements m the sun, and Information on the solar processes 
that accelerate energetic particles to their observed energies 
The design, construction and test of cosmic ray detectors is the 
prime activity supported by this RTOP Solid state detectors, 
magnetic spectrometers, scintillators Cerenkov counters and 
ionization spectrometers are typical instruments developed and 
tested 

W78-70384 188-46-56 

Marshall Space Flight Center, Huntsville. Ala 
PARTICLE ASTROPHYSICS 
Thomas A Parnell 205-453-5130 

The program consists of observations and the interpretation 
of data on the heavy cosmic ray nuclei (4 smaller than z) and 
On cosmic gamma rays between 0 1 and 10 MeV. Emphasis is 
also placed on the improvement of Instrumentation and data 


analysis techniques for further measurements on these particles 
and for application to Spacelab era experiments Observations 
of the nuclei and gamma rays are performed on balloon flights, 
and measurements of detector response are made m the 
laboratory and at particle accelerators Calculations concerning 
sources of particles, local background, and detector response 
are carried out and verified by measurement 

W78-70385 188-46-57 

Goddard Space Flight Center. Greertbelt, Md 
GAMMA RAY ASTRONOMY 
C E Fichtel 301-982-6281 

The technical objective is to develop the most appropriate 
detector systems for the observation of the astrophysicai sources 
of very energetic photons The approach has been divided into 
several different parts The first approach to the general problem 
of gamma ray astronomy was the development of a large telescope 
using digitized spark chambers tested on high altitude balloons 
and then flown on satellites Whereas many improvements to 
this basic telescope system are still being pursued, other 
approaches to detector systems are now also being developed 
for the high energy gamma rays, intermediate gamma ray studies, 
and low energy gamma ray observations Detectors for low energy 
gamma ray astronomy are now being studied, particularly for 
gamma ray lines A first generation medium energy gamma ray 
detector was built and flown on a balloon, and a second generation 
experiment has now been designed Improvements in the track 
imaging chamber systems are continuing, and special attention 
in the track imaging chamber research is now being directed at 
designing and building a low cost chamber of significantly larger 
size. At the same time, several approaches are being explored 
to improve angular resolution Time-of-flight systems are being 
studied to improve the rejection rate of events which are not 
gamma rays by obtaining much improved directional measure- 
ments Both conventional and Charpak time-of-flight systems are 
being developed These developments should provide the 
improvements in sensitivity and angular accuracy which are critical 
to the future advancement of gamma ray astronomy, and at the 
same time reduce the cost 

W78-70386 1 88-46-57 

National Aeronautics and Space Administration, 

Washington D C 
GAMMA RAY ASTRONOMY 
Albert G. Opp 202-755-8493 
(188-46-59) 

The objective of this RTOP is to measure the characteristics 
of energetic photon emission from celestial sources, and to 
understand the physical processes responsible for the emissions 
This RTOP includes photonic radiation from approximately 10 keV 
in energy upward to as high as can be measured that is from 
hard X rays to ultra-high energy gamma rays Several sources 
have been identified, which have spectra extending into the 
hundreds of MeV or higher The spectra of discrete sources and 
the spectra and distribution of the diffuse background will provide 
information on the physical processes active in stars, pulsars, 
galaxies, and interstellar space. Gamma ray photons result from 
a number of physical processes These processes can furnish 
information on the synthesis and distribution of elements in the 
universe, on the magnetoplasma environment of a star, on the 
interaction of cosmic rays with interstellar material, as weli as 
other astrophysicalty important parameters Gamma rays, which 
are undeflected by magnetic fields, travel directly from their 
sources, and anisotropies in the direction of arrival of the photons 
give information on the location of the gamma ray sources. 

W78-70387 188-46-57 

Jet Propulsion Lab, Calif. Inst of Tech. Pasadena 
GAMMA-RAY ASTRONOMY 
R. W Davies 213-354-4156 

This describes-the JPL program in X- and gamma ray 
astronomy, part of which is a cooperative effort with UCSD 
The primary objective of the program is to observe nuclear gamma 
ray line spectra from extraterrestrial sources in the 02 to 10 MeV 
energy range. Such observations could provide important 
information on nucleosynthesis, galactic history and the physical 
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nature of various celestial objects including cosmic X-ray and 
gamma ray sources, both constant and transient Under this 
program, a high resolution gamma ray spectrometer balloon 
system will be used in a series of astrononucal observations 
Additional activities will be the deveiopment of advanced concepts 
in detection techniques, instrumentation and data analysis. The 
specific objectives for this program for FY-78 are to reduce, 
analyze, and publish the data from previous balloon flights: conduct 
observational balioon flights for Palestine, Texas; and begin the 
design of the next generation high spectral resolution gamma 
ray telescope 

W78-70388 188-46-59 

Goddard Space Flight Center, Greenbelt, Md 
X-BAY ASTHONOMY 
E A Boldt 301-982-5853 

Celestial X-ray sources have introduced us to a rich new 
aspect of astronomy ranging from the millisecond bursts of hard 
X-rays coming from the innermost orbits of matter falling into a 
black hole to the beamed emission of a pulsar exhibiting 
Doppler shifted iron lines associated with fluorescence from an 
Alfven shell corotating with an underlying neutron star. The 
combmation of large sensitive area, low detector background, 
high temporal resolution and nondispersive spectroscopy over a 
broad bandwith has been our approach in discovering and exploring 
these phenomena The power of this approach is being well 
demonstrated Extending it with improved spectral resolution and 
broad band imaging is a major area of development now indicated 
This involves the creation and evaluation of new systems 
incorporating low noise ionization counters of optimum resolution, 
large area X-ray concentrators, and imaging counters 

W78-70389 188-46-59 

National Aeronautics and Space Administration. 

Washington D. C. 

X-RAY ASTRONOMY 
Albert G. Opp 202-755-8493 
(188-46-56, 188-46-57) 

The objective is to investigate and understand the nature of 
sources of X-ray emission The number of such sources detected 
has been increasing by virtue of the active observational program 
being conducted with balloons, rockets, and satellites As 
experimental techniques have been rerined a number of point 
sources have been identified with unusual optical obj'ects both 
galactic and extragalactic in origin In addition. X-ray variability 
of different characteristic forms has been found: some sources 
are analogous to the radio and optical pulsars The general cosmic 
X-ray background, as well as the point sources need further 
study in order to elucidate the emission mechanism and the 
cosmological significance of these obj'ects Specific objectives 
are the detection of additional sources, spatial mapping of the 
background accurate positional determination, and correlation with 
optically identifiable objects. These obj'ectives are met by 
supporting laboratory studies, flight programs, and theoretical 
work Research and development of advanced detectors, shielding 
systems, and focusing optical systems are being conducted Data 
processing methods are being refined 

W78-7039O 188-46-60 

Goddard Space Flight Center, Greenbelt. Md 
THEORETICAL HIGH ENERGY ASTROPHYSICS 
R. Ramaty 301-982-4715 
(188-46-56) 

The obj’ectives are. (1) to conduct theoretical research in 
high energy astrophysics with particular emphasis on areas of 
interest to the general program of the Laboratory for High Energy 
Astrophysics. (2) to provide support for graduate students and 
research associates from the University of Maryland to participate 
in research leading to doctoral dissertations and other publications 
in theoretical astrophysics, (3) to publish in the scientific literature 
the relevant and significant results obtained from research carried 
out by members of the group; and (4) to provide theoretical 
support for satellite experiments and mission definition studies, 
conducted both with and outside the Laboratory for High Energy 
Astrophysics The theoretical group in the Laboratory for High 
Energy Astrophysics consists of two civil service employees (R 


Ramaty and L A Fisk), one National Academy Research Associate 
(6. Smith, 1975-77), one graduate student (R. Bussard), and 
one research associate (T Bai) Members of the group have 
maintained a high level of theoretical expertise in high energy 
astrophysics and have contributed and kept abreast with new 
developments in this area of astronomy. In particular, high energy 
spectroscopy, both in the X-ray and gamma ray regions is 
emphasized. Using the expertise, members of the group provide 
theoretical support to the various experimental programs of the 
Laboratory They also advise graduate students at the University 
of Maryland 

W78-70391 188-48-51 

Marshall Space Flight Center. Huntsville. Ala 
INTERDISCIPLINARY.SPACE SCIENCE RESEARCH 
C R O'Dell 205-453-3033 

The objective is to conduct space science research in various 
scientific and technical disciplines related to the astrophysics 
programs of NASA, to provide a quick- re action capability of 
supporting research tasks unforeseen or which encounter 
unexpected difficulties, and which enhance the in-house scientific 
capabilities of the NSFC Under the direction of the associate 
director for science, research is initiated in astrophysics-related 
scientific and technical areas that support the scientific missions 
of the Center. Research tasks selected for funding under this 
RTOP will contribute to the advancement of in-house capabilities 
and the state-of-the-art 

W78-70392 188-78-51 

Goddard Space Flight Center, Greenbelt, Md 

ADVANCED TECHNOLOGICAL DEVELOPMENT, GENERAL: 

SIGNAL AND DATA PROCESSING ELECTRONICS; SOLID 

STATE DETECTORS 

James H. Trainor 301-982-6282 

The objectives of this research project are to develop and 
test new onboard signal handling, data processing, storage, 
computing, and auxiliary electronics circuitry for use in energetic 
particle and astrophysics experiments on spacecraft, rockets, 
balloons, etc , as well as special test and analysis equipment 
applicable also for both ground and shuttle usage The growing 
complexity of experiments and the often corresponding increase 
in the volume of data obtained have made signal handling, data 
processing, and data transmission capability-limiting factors. To 
reduce the transmission of unnecessary data, it is necessary to 
increase the experiment’s onboard signal handling and data 
processing capability. This program is approached through: (1) 
the investigation and development of new techniques for signal 
shaping and handling, data processing, and auxiliary circuitry, 
and (2) the modification of existing techniques by the application 
of advanced, technology and materials including MOS/LSI 
technology, thick Film techniques, and multiple chips techniques 
The technical objective of the research project is to conduct a 
program of research and development, and device test and 
evaluation in the field of silicon and germanium nuclear radiation 
detectors with emphasis on. (1) the improvement of detector 
technology, (2) the understanding of the radiation damage effects 
on device operation and lifetime, (3) the understanding of the 
effects on these detectors of chemicals commonly used near or 
on spacecraft, (4) to establish the technology for the fabrication 
of specialized devices not available from industry, and (5) to 
continue the pragmatic life testing 

W78-70393 188-78-51 

Marshall Space Flight Center, Huntsville, Ala 
LOW GRAVITY SUPERFLUID HELIUM ADVANCED TECH- 
NOLOGY DEVELOPMENT 
Richard A Potter 205-453-3431 

Several experiments are currently being developed which will 
require a low temperature environment for their proper operation 
in space. Superfluid helium will undoubtedly be used for many 
of these applications Immediate application to experiments are 
to be found in cosmic ray, relativity and infrared astronomy 
The purpose of this RTOP is to investigate theoretically and 
experimentally, where possible, the properties of superfluid helium 
to be-expected when liquid helium dewars are flown into space 
The properties of superfluid helium in this near zero gravity 


62 



OFFICE OF SPACE SCIENCES 


environment will be assessed and methods will be investigated 
whereby problem areas may be resolved and/or controlled The 
goal of this effort is to support the development of liquid helium 
dewar technology for space 

W78-t?03a4 188-78-56 

Goddard Inst for Space Studies, New York 

DEVELOPMENT OF A THIN-FILM JOSEPHSON-JUNCTION 

FOR MILLIMETER AND SUBMILLIMETER WAVELENGTH 

APPLICATIONS 

A R Kerr 212-678-5562 

1405-02-02) 

The purpose of this RTOP is to support the fabrication of 
thin-film Josephson-junctions in the Physics Department of the 
State University of New York, as part of a collaborative 
development of Josephson-effect far-infrared detectors with the 
Goddard Institute for Space Studies Thin-film Josephson- 
junctions will be developed suitable for use in coherent detectors 
at millimeter, submillimeter, and far-infrared wavelengths A 
detector using such a Josephson-junction will have two important 
advantages over existing Schottky-diode mixers (1) will be an 
order of magnitude more sensitive, and (2) it will require a 
local oscillator with five orders of magnitude less power. The 
later feature is particularly significant m this wavelength range 
where local oscillators with sufficient power for diode mixers 
are either very expensive or not available. The development of 
these Josephson-j'unctions will provide the basis for a new 
generation of remote sensors for astronomy, meteorology, and 
space communications. Electron-beam lithography will be used 
to produce Josephson-junctions having particular characteristics 
required for millimeter and submillimeter wave detectors. This 
technology has recently been applied with great success to the 
fabrication of low-frequency Josephson effect devices (SQUIDs), 
and its extension to produce devices of high impedance level, 
low capacitance, and geometry appropriate for incorporation into 
submillimeter wavelength circuits, is expected to be straightfor- 
ward The crucial factor in this work is the technique for making 
sub-micron geometries with high reproducibility, which is now 
available to us 

W78-70395 1 88-78-60 

Goddard Space Flight Center. Greenbelt, Md 
GAMMA RAY ASTRONOMY OBSERVATORY 

Manus Weinreb 301-982-6849 

The objective of the Gamma Ray Astronomy Observatory 
(GRAO) IS the study of the most energetic photons originating 
in our galaxy and beyond These photons provide the most direct 
means of studying the largest transfer of energy occurring in 
astrophysical processes Specific studies will include the dynamic 
high energy processes occurring in compact objects, examination 
of supernovae to determine if there was nucleosynthesis, a search 
for gamma ray point sources and their properties, ray bursts, 
and the detection and examination of other galaxies A definition 
proj'ect will be established within GSFC to carry out the system 
definition phase activities These activities will include m-house 
and contracted studies to prepare the GRAO Project for the 
execution Phase. At the conclusion of the definition phase a 
project plan will be submitted to headquarters 

W78-70396 188-78-60 

Marshall Space Flight Center. Huntsville, Ala 

ADVANCED MISSION STUDY - 1.2 METER X-RAY 
OBSERVATORY 

James 0 Ballance 205-453-3431 

The 1 2 meter X-ray Observatory will provide a means to 
make X-ray observations to study stellar structure and evolution, 
large scale galactic phenomena, the nature of active galaxies, 
and rich clusters of galaxies of cosmology. The 1 2 meter telescope 
will extend these observations to the coronas of man sequence 
and giant, late type stars, and to peculiar stars It can resolve 
clusters of galaxies at extreme distances. This initial study will 
develop the necessary design for a long life (approximately 10 
years), high angular resolution (approximately 0 5'). greater 
sensitivity grazing incidence telescope facility This large free 
flying spacecraft will be designed for refurbishment and replace- 
ment of instruments as well as the supporting subsystems Specific 


major trade activities will include the optical design parameters, 
surface materials and fabrication techniques, image plane 
'alignment, etc Support modules to provide basic requirements 
Such as those developed for the Space Telescope on the 
Multi-Mission spacecraft will be considered for the observatory 


Lunar Science 


W7S-70397 195-21-03 

Ames Research Center. Moffett Field, Calif 
IMPACT CRATERING EXPERIMENTAL STUDIES 
V R. Oberbeck 415-965-5496 
(383-21-02) 

The objectives are; (1) to study scaling laws and trajectories 
of debris ejected from impact craters formed in various targets: 
(2) to understand impact crater formation and' emplacement of 
crater deposits on various planetary surfaces; and (3) to study 
the origin of rings of large lunar basins The Ames vertical gun 
impact range will be used A plate dissector is used with a 
high speed camera to record traj'ectories and velocities of 
fragments ejected throughout crater growth and to establish points 
of origin and deposition of ejecta Special layered targets are 
impacted to study the origin of lunar and terrestrial impact melts, 
and to study the origin of rings of large lunar basins 

W78-70398 195-21-04 

Ames Research Center, Moffett Field, Calif. 

CHEMICAL AND ISOTOPIC STUDIES OF METEORITES 
T E Bunc 415-965-5909 

Major bulk chemical compositions, m ineralogtcal data, 
element distribution patterns, gram morphology and crystal 
structure studies of carbonaceous chondrites and basaltic 
achondrites are to be continued and integrated with planetary 
IR spectra and solar system circumstellar dust data for modeling 
studies The data will be used to improve the physico-chemical 
basis for testing and expanding theories on meteorite origin, 
planetary surface formation, and dust formation Work will be 
continued on in-hand meteorite specimens (12 howardites and 
4 carbonaceous chondrites], in addition to new samples (one 
howardite from the newly acquired Antarctic collection and 
xenolithic carbonaceous (Cc) inclusions in the Jodzie. howardite) 
Electron microprobe, laser microprobe. X-ray diffraction, isotopic 
analyses, .petrographic studies and scanning electron microscope 
(SEM) observations will be carried out to obtain data that will 
augment that obtained previously to permit refinement and testing 
of empirical models 

W78-70399 195-22-02 

Goddard Space Flight Center. Greenbelt, Md 
THEORETICAL STUDIES 
J A O'Keefe 301-982-4445 

Critical studies are made on problems of planetology. This 
field has grown very rapidly in the past lO.years, some generally 
accepted doctrines in the field have never been scientifically 
demonstrated Among these are the propositions. that; (1) The 
planets formed by accretion (some may have been formed by 
fissron). (2) Most craters on planets other than the earth were 
impact-produced (possibly by volcanoes). (3) Mare-like areas 
(presumably lava flows) are filling basins formed by impact (The 
mare lavas themselves may have depressed these areas ) (4) 
Homogeneous glasses can be produced by meteorite impact on 
a planetary surface (This is irreconcilable with the ‘principles of 
glassmaking ) Included in this field are studies of planetary volcanic 
processes, planetaiy fission, planetary isostatic response mechan- 
isms. and the application of glass technology to the formation 
of natural glasses. Special emphasis is placed on problems related 
to the origin of the planets This effort will be stopped at the 
end of FY-77. 

W7 8-70400 195-23-01 

Jet Propulsion Lab., Calif Inst of Tech., Pasadena 
EARTH BASED LUNAR OBSERVATIONS 
R. S Saunders 213-354-3815 
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This proposal consists of four tasks aimed at investigating 
lunar chemical and physical properties using a variety of 
ground-based techniques. (1) lunar multispectral imaging this 
task utilizes the silicon imaging photometer system (SIPS) to 
acquire multispectral data of lunar regions The basic objectives 
are to study the variation of surface composition parameters 
and soil maturity, to relate these to lunar stratigraphy and correlate 
spectral data with other orbital and ground based data sets to 
solve lunar problems, such as mare basalt composition variation 
with time and the distribution of anomalous materials such as 
KREEP rich soils A large part of the effort is directed toward 
exploring data handling and display techniques designed to make 
optimal use of spectral data in synthesis. (2) near infrared lunar 
imaging' this is a task involving the use of a variety of techniques 
toobtain near infrared lunar-images, including line scan techniques 
and the modification of an existing CCD (charge coupled device) 
camera for lunar observations (3) Microwave observation of the 
moon the scientific objectives of the .proposed work are three 
fold (1) assess the global (front side) uniformity of heat flow 
rate, (2) assess the global uniformity of several thermophysical 
and electrical properties of the lunar regolith, and (3) reconcile 
the current best estimates of regolith properties with new 
measurements of the shape of the brightness temperature lunation 
curve at several wavelengths (4) ALSEP/Quasar VLBl; The 
objective of this RTOP is the acquisition of intercontinental delta 
VLBl observations between lunar ALSEP transmitters and 
extragalactic radio sources The ALSEP-quasar observations 
employ a four antenna technique in which the differential phase 
IS obtained with no integer cycle ambiguities by continuous 
observations of both extragalactic source and a number of ALSEP 
transmitters on the lunar surface 

W78-7040T. 195-23-03 

Jet Propulsion Lab, Calif Inst of Tech., Pasadena 
LABORATORY SIMULATION 
R S Saunders 213-354-3815 

The purposes of this study are to compare the surface 
properties of solar system objects of lunar size, and to compare 
the processes (including interactions with the space environment) 
which affect the properties The objective is to decipher the 
history of formation of the bodies and development of their 
surfaces as represented by their surface chemical and mineralogical 
composition The approach will be to develop the necessary 
laboratory data that can be used to better interpret astronomical 
observations of those solar objects that are- similar in size to 
the moon or smaller The moon serves as an important bench-mark 
for comparison because the techniques available for studying 
the surface properties of objects have been developed largely 
through remote astronomical studies of the moon followed by 
in situ verification by Surveyor and Apollo missions The proposed 
studies include (1) a laboratory study of the spectral reftac- 
tance and luminescence properties of candidate rock and mineral 
phases for the surfaces of outer planet satellites with emphasis 
on evaporites and other volatile-nch phases, (2) laboratory studies 
of the affects of proton irradiation and impact vitrification on 
the optical and chemical properties of evaporite and volatile-nch 
phases; and (3) comparison of the surface evolutionary histones 
of various satellites as evidenced by interpretation of optical 
telescopic data of these bodies 

W78-70402 ' 195-23-06 

Jet Propulsion Lab. Calif Inst of Tech, Pasadena 
ADVANCED EXPERIMENT CONCEPTS 
R S Saunders 213-354-3815 

The objective of this program is to undertake scientific studies 
and long lead time engineering development in anticipation of 
an opportunity to chemically map the entire surface of planetary 
bodies such as the Moon, Mars and Mercury, from spacecraft 
placed in a close polar orbit The experiment Is also viable for 
comet and asteroid rendezvous missions Reference points 
include the results of the Apollo 15 and 16 gamma ray experiment 
This program is designed to establish the scientific potential 
and design require ments;of gamma ray spectrometer built around 
a high resolution Ge detector, and to develop state of the art 
subsystems in order to respond to relevant flight opportunities 


that can be used at other planetary bodies in addition to the 
Moon 


Planetary Astronomy 


W78-704O3 196-41-50 

Goddard Space Flight Center, Greenbelt. Md 
GROUND-BASED INFRARED ASTRONOMY 
V. G Kunde 301-982-5693 

Ground-based measurements of Venus have been obtained 
with a Michelson interferometer in the 400-500 cm-1 and 
750-1200 cmJ regions with a spectral, resolution of 0 2 cm-1 
Evident in the spectra are numerous C02 molecular absorption 
lines and several diffuse absorption features in the 850-1200 
cm-1 region Preliminary interpretation of the diffuse features 
from the observed continuum, using homogenous model 
atmospheres, and considering only absorption, is consistent with 
a 75% solution of H2S04 for the composition of the clouds of 
Venus The scientific objective of this research IS to develop a 
more complete understanding of the state of the Venusian 
atmosphere in the region above 200 mb. This will be accomplished 
by developing a more physically realistic radiative-transfer model 
for line formation including scattering in an inhomogeneous model 
atmosphere. Specific questions to be addressed with this model 
include more precise determmations of the cloud chemical 
composition, particle size distribution, and scale height, as well 
as a reconsideration of the atmospheric temperature profile. 

W78-70404 196-41-51 

Goddard Space Flight Center. Greenbelt, Md 
RADIO AND RADAR PLANETARY STUDIES 
J K Alexander 301-982-5461 

The objective of this program is to obtain information on 
the nature, extent, and dynamical behavior of planetary magnetic 
fields, trapped radiation belts, and magnetospheres by studying 
the nonthermal radio emissions from the planets. The major 
approaches to this investigation are synoptic observations of 
Jupiter's decametric radiation via a global network of monitoring 
instruments and theoretical analyses of the generation and 
propagation of nonthermal radiation in a planetary magnetosphere 
The Jupiter Monitor Network is providing unique data relative 
to the rate and stability of the magnetic field rotation, energetic 
particle trapping and precipitation processes, and the physics of 
satellite-plasma interactions in the magnetosphere, and correlative 
data both for other ground-based observations and fiy-by m-situ 
measurements The major emphasis in the coming year will be 
on full time operation of the four-station monitoring network in 
support of flight radio measurements from the Voyager spacecraft 
and on detailed analysis of new merged data catalogs compiled 
from the long series of joint decametric measurements obtained 
by the NASA network, the University of Florida, the University 
of Texas, and the University of Colorado This study, utilizing 
the most comprehensive data set ever assembled, will seek to 
understand the behavior of relatively weak lo-independent 
emissions and to determine reliably whether there are solar wind 
correlations with the occurrence statistics 

W78-70405 196-41-62 

Goddard Space Flight Center. Greenbelt. Md 
IMAGING STUDIES OF COMETS 
J. C Brandt 301-982-4701 

This RTOP provides for the operation of a Small high altitude 
observatory. Joint Observatory for Cometary Research (JOCR), 
for imaging research on comets and their interactions with solar 
radiation and the solar wind In addition, if a suitable bright 
comet appears radio observations will be made with existing 
national facilities. The existing site in central New Mexico is 
one of the best dark sites left in the continental U S Extensive 
photogaphy of comets Kohoutek, Koboyski-Berger-Milon. and 
West has been carried out. These photographs show extensive 
features in the plasma approximately 0.1 a u from the head 
which have been analyzed for phase speed and estimates of 
the tail magnetic field. Recently, we have convincingly associated 
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a structure in comet Kohoutek on January 20, 1974 with a 
specific excursion m the polar solar-wind speed; this is a first 
The Physical Sciences Committee Report on Supporting Research 
and Technology and Data Research (May 1976, p 69) notes 
that the JOCR has considerable potential at modest cost,' a 
fact supported by the 'possibility of a cometary flight mission m 
the 1 980's ' 

W78-70406 196-41-54 

Goddard Space Flight Center, Greenbelt, Md 

ADVANCED INFRARED ASTRONOMY AND UVBORATORY 
ASTROPHYSICS 

Michael J Mumma 301-982-6994 
[188-41-52; 198-20-01, 18S-47-55) 

The objectives of the advanced infrared astronomy program 
is to study the molecular constituents of solar system objects 
[eg planetary atmospheres and comets) through observations 
of their IR/MM line spectra, and so to further our knowledge 
about: (1) molecular abundances, (2) kinetic, vibrational, and 

rotational temperature distnbutions, (3) kinetic velocity shifts 
(winds). (4) vertical and spatial distributions, and (5) ambient 
gas densities, and to carry out comparative studies of these 
objects. The physical information we seek is contained in the 
intensity profiles of isolated spectral lines and can be obtained 
by inversion of the observed line shapes The measurement of 
spectral line shapes has recently become a tractable problem at 
IR wavelengths, and line shapes can now be measured by infrared 
heterodyne spectroscopy and by mm-wave coherent spectroscopy 
The approach is to develop and employ coherent detection line 
receivers for use in the infrared and millimeter wavelength regions 
The infrared front end has been built for use with gas lasers or 
semi-conductor diode lasers as local oscillators and HgCdTe 
photo-mixers, while the mm-wave front end features Klystron 
local oscillators and Schottky diode mixers Both feed into a 
GSFC standard spectral line receiver which analyzes, displays, 
and outputs the spectral lines Initial observations with these 
systems have been from the ground but both systems have 
been developed with an eye toward flight on the NASA C-141 
and m space. 

W78-70407 196-41-67 

Ames Research Center. Moffett Field, Calif 
PLANETARY ASTRONOMY AND SUPPORTING LABORA- 
TORY RESEARCH 
R. W Boese 415-965-5501 

The composition of planetary atmospheres and -surfaces and 
the abundance, temperature, and pressure of certain atmospheric 
constituents can be determined by spectroscopic observations 
from ground-based and from airborne observatories Such data 
are necessary for the preparation of valid model atmospheres, 
which are needed to evaluate the possibilities of life on the 
planets and to design systems for exploratory missions and for — 
the preparation -of evolutionary models of planetary interiors The 
objectives of this work are to obtain, study and analyze 
spectroscopic observations of the planets and their satellites, to 
obtain and analyze, in the laboratory, spectra appropriate for 
valid interpretation of planetary observations, and to develop 
the analytical and computational techniques necessary to interpret 
planetary spectra in terms of real planetary atmospheres and 
surfaces The objectives will be pursued by measuring, in the 
laboratory, basic molecular parameters such as absorption line 
and band intensities, absorption line half-widths, vibration-rotation 
interaction constants, and line pressure induced shifts and 
absorption The dependence of these parameters on pressure 
and temperature wilt be obtained by using long path gas cells, 
cooled and heated gas cells, and high resolution spectrometers 
and interferometers operating primarily in the infrared Spectra 
of the planets and their satellites will be obtained by using 
airborne and ground-based telescopes and will be analyzed to 
obtain information about the composition and structure of their 
atmosphere and the composition of their surface 

W78-70408 196-41-71 

Jet Propulsion Lab, Calif. Inst of Tech , Pasadena 
GROUND-BASED OPTICAL ASTRONOMY 
W. T Huntress 213-354-3238 


The general objective of the ground based optical astronomy 
task IS a comprehensive astrophysical study of planets and their 
satellites by means of ground based observations at visible and 
near infrared wavelengths (approximately 0 3 to 2 0 micron). 
This task consists of several subtask as follows (1) Planetary 
spectroscopy, to investigate the physical and chemical properties 
of the upper tropospheres of Venus, Jupiter, Saturn, Uranus, 
and Neptune through high resolution astronomical spectroscopy; 

(2) lo sodium D-[ine patrol, to investigate the temporal and 
spatial behavior of the NA D-line emission from the Jovian satellite 
lo [J-1 ) through a synoptic program of spectroscopic observations. 

(3) lo spectroscopy, to investigate the physical state and bulk 
motions of the neutral sodium cloud associated with lo, through 
a variety of advanced high resolution spectroscopic techniques. 
In addition to these primary subtasks, the ground based optical 
astronomy task provides limited operational support (equipment 
maintenance and set-up, observing assistance) at Table Mountain 
Observatory CfMQ) to programs supported from other sources. 
Among such programs are (1) natural satellite patrol, which 
provides raw positional data on the satellite systems of Jupiter 
and Saturn; (2) lunar multispectral imaging, (3) outside observers 
from the academic community who use the TMO optical astronomy 
facilities from time to time 

W78-70409 196-41-72 

Jet Propulsion Lab . Calif Inst of Tech , Pasadena 
GROUND-BASED INFRARED ASTRONOMY 
W. T Huntress 213-354-3238 

The objective of this program is to understand the physical 
and chemical state of planetary atmospheres by means of chemical 
and isotopic abundance analyses as determined by remote sensing 
methods m direct support of on-going and planned planetary 
missions The principal approach employed Is that of high 
resolution, near infrared (1-6 micrometer), astronomical spectros- 
copy using a Connes-type Fourier spectrometer at the coude 
focus of the 2 7 m 'telescope. McDonald Observatory (University 
of Texas) However, analysis of the resultant spectra also involves 
substantial efforts in model atmospheres, radiative transfer, 
spectrum synthesis and laboratory infrared spectroscopy 
Furthermore, since we continually seek new and better methods 
for enhancing our understanding, we make a point of becoming 
involved as investigators on a number of solar system missions 
and related projects 

W78-70410 196-41-73 

Jet Propulsion Lab , Calif Inst of Tech . Pasadena 
RADIO AND RADAR PLANETARY STUDIES 
W T Huntress 213-354-3238 

The ongoing objective of the task is to conduct comprehensive 
studies of the atmospheres, magnetospheres, and surfaces of 
planets and their satellites Theoretical models are constructed 
and radio astronomical observations are made to test the models 
and provide input for theoretical refinements Primary interest is 
currently focused on Venus, Mercury, and the four major planets 
and their satellites The observational experiments are conducted 
at JPL's Table Mountain Observatory (TMO), the Deep Space 
Network Tracking Stations. Caltech's Owens Valley Radio 
Observatory and other observatories as required by specific needs 
of the program Research programs at these facilities are planned 
in order to take full advantage of the unique capabilities of the 
individual systems, especially the new 36 GHz interferometer at 
TMO and the 64-m antennas and advanced low noise receivers 
at the DSN stations The objective of the DSIF radar astronomy 
task IS to obtain radar data on the planets for determining 
properties of their surfaces, orbits and spins, with Venus, Mercury, 
Mars, Saturn's rings and Jovian Satellites as prime goals This 
work employs the unique facilities of the DSIF, and exploitation 
of synthetic aperture techniques. The objectives of a third task 
are to design, construct, and maintain. advanced microwave and 
millimeter radiometer systems and associated digital systems for 
use at the Table Mountain. Goldstone, Owens Valley and other 
radiQtelescope facilities that are used'by the group. 

W78-70411 196-41-75 

Jet Propulsion Lab , Calif. Inst, of Tech . Pasadena 
GROUND-BASED LARGE INFRARED TELESCOPE SUP- 
PORT 
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R E Covey 213-354-5590 

The objectives of this RTQP ere to provide NASA Headquarters 
with reviewing, monitoring, and consultive support on the Infrared 
Telescope Facility (IRTF) Project Overall management and 
subcontracting responsibility is assigned to the University of 
Hawaii JPL will provide, when requested by the Spaceflight. 
Science, and Support Facilities Division [BXE), monitoring and 
consulting support to that office This support includes but is 
not limited to review of documentation furnished by UH for 
approval. JPL is to provide a JPL detailee as Project Manager 
to the University of Hawaii for a period of approximately three 
years beginning January 1976 The Project Manager detailee 
reports to and is responsible directly to the Director of the Institute 
for Astronomy (DIA), University of Hawaii, for the project as a 
whole As Project Manager, he is responsible Tor the overall 
control of all day-to-day activities of the project He organizes 
and supervises the activities of a specially organized Project Offce 
and provides a direct interface between NASA, KPNO. ITDC, 
JPL and Change Control Board He has direct responsibility for 
the day-to-day management and operation of the Project. He 
directly supervises all the project-related work of the Project 
Office staff in addition to such regular Institute staff members 
as may be designated by the DIA to work fully or in part on 
the project. 


W78-70412 196-41-76 

Jet Propulsion Lab. Calif; Inst of Tech, Pasadena 
COMETS AND ASTEROIDS 
R S Saunders 213-354-3815 

This RTOP contains two tasks to- further the understanding 
of asteroids, their origins, compositions and relationships to other 
planets and satellites (1) Physical properties of asteroids, this 
task IS an observational and theoretical study of compositions, 
spectral albedos and histories of comets and asteroids Plans 
are to accelerate the survey of asteroids at mid-infrared 
wavelengths (1 65 and 2 3 micron) as earlier data confirmed 
the great value of these observations to compositional classifica- 
tion and the study of asteroid surface morphology and processes 
(2) Origin of asteroids and small bodies The broad objectives 
of this task are to understand the morphology of the belt, identify 
and study the fragments of asteroid collision everts called families, 
investigate the orbital evolution of special objects, understand 
the means by which asteroid collision debris may reach the 
earth, and provide support for the study of asteroids passing 
near the earth The studies of belt morphology and asteroid 
families previously performed can be extended to objects 
discovered since that study. Certain families, particularly those 
showing internal structure, deserve more detailed studies than 
have been earned out to date The dynamical evolution of unusual 
orbits can be studied through numerical integration Resonances 
will be the principal subject studied One type of resonance is 
being studied for its possibilities in delivering asteroidal collision 
debris to the earth as a source of meteorites Rapid orbit 
determination and ephemeris support will continue to be supplied 
to the Palomar search for close earth-approaching asteroids so 
that the physical properties of these objects can be studied 
during their brief periods near the earth 


Upper Atmospheric Research 


W78-70413 198-10-04 

Ames Research Center. Moffett Field, Calif. 

INSTRUMENT SYSTEMS FOR MEASUREMENT OF TRACE 
GAS CONSTITUENTS IN THE STRATOSPHERE 
I G Poppoff 415-965-5027 

The objective is to develop, flight test, and utilize airborne 
instrument systems for measurement of important gas species 
in the stratosphere. Several multiple species instrument systems 
for making accurate measurements of the minor gas constituents 
in the stratosphere are being developed for integration onboard 
aircraft and balloon platforms The ability to make coordinated 
simultaneous measurements on a routine basts in being empha- 


sized. Techniques such as chemiluminescence. UV spectroscopy, 
and IR spectroscopy are being employed. Goals will be to study 
the geographic and seasonal variations of the measured species 
and respond to and participate in cooperative stratospheric 
rendezvous and collaborative experiment 

W78-70414 198-10-05 

Ames Research Center, Moffett Field, Calif 

STRATOSPHERIC AEROSOL CHEMISTRY AND PHYSICAL 
STATE 

N H Fa Flow 415-965-5493 
(175-40-10) 

Experimental and theoretical evidence suggests various fragile 
nitrogen compounds may exist in stratospheric aerosol particies. 
These compounds may exist in stratospheric aerosol particles 
These compounds mdy link the odd-nitrogen chemistry with the 
sulfur chemistry to provide 3 mechanism whereby trace nitrogen 
compounds are removed from the stratosphere via sulfate 
particulates In addition, tropospheric materials, possibly derived 
from sea salt reactions, may be penetrating into the stratosphere 
in the mtertropical convergence zone and perhaps elsewhere In 
quiet periods, devoid of major volcanic eruptions, these materials 
may dominate the particulate composition Identification of 
nitrogen-sulfur compounds and the intruding tropospheric 
materials can provide needed Information about the chemistry 
of the lower stratosphere, the influence of these aerosols on 
other trace constituents, and troposphere-stratosphere exchange 
processes Three coordinated tasks will enable the collection of 
upper atmospheric aerosols by U-2 aircraft and balloons from 
12 to 40 km at different geographic regions (1) Special devices 
will preserve the collections in their unchanged state so that 
fragile compounds can be identified in the laboratory (2) In situ 
methods will provide means for determining physical state at 
altitude. (3) Unique collecting surfaces will isolate insoluble 
fractions in the aerosol particles for subsequent analyses to deduce 
their possible tropospheric origin The combination of these already 
demonstrated techniques will reveal the detailed chemical 
composition, physical state, sizes (including Aitken nuclei) and 
probable origins of stratospheric aerosols 

W78-70415 198-10-06 

Ames Research Center. Moffett Field, Calif 

DEVELOPMENT OF NEW INSTRUMENT SYSTEMS FOR 
DETECTION OF TRACE CONSTITUENTS IN THE STRAT- 
OSPHERE 

I. G. Poppoff 415-965-5027 

The objective is to develop new airborne instrumentation to 
measure trace gas constituents in the stratosphere This includes 
performing applied research necessary to develop fundamental 
principies and sensor techniques to a level of feasibility for making 
routine in-flight measurements A study of many new techniques 
for measuring trace gas constituents in the stratosphere has 
been in progress for several years This study has yielded promismg 
results for several species such as the halocarbons. methane, 
chlorine compounds, and hydroxyl radicals Airborne systems 
based on these techniques are being developed for in situ 
measurements 

W78-70416 198-10-06 

Jet Propulsion Lab,, Cahf Inst of Tech , Pasadena 

STRATOSPHERIC RESEARCH. FIELD MEASUREMENTS 
PROGRAM 

W T. Huntress 213-354-3238 
(176-10-51) 

The primary objectives of the stratospheric field measurements 
program at JPL are to respond within present capabilities as 
quickly as possible to the need for concentration measurements 
of species deemed critical to stratospheric stability by the NASA 
Office of Upper Atmospheric Research and to continue to develop 
the instrumentation and experimental techniques in those areas 
where more sensitive or extended measurement capabilities are 
needed In addition to the individual measurements to be rfiade 
by the JPL instruments, a major objective for the current fiscal 
year is to bring several of the_m together to make simultaneous 
measurements of one or more of .the families of species which 
are currently considered to play vital roles in stratosphere ozone 
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chemistry At least five distinctive methods for making these 
measurements will be empEoyed They comprise high resolution 
spectroscopy in the near- and middle-infrared spectral region, 
laser heterodyne radiometry at mid-infrared wavelengths, 
pressure modulator radiometry at selected infrared wavelengths, 
microwave and submillimeter radiometry, and optoacoustic 
(spectrophone) techniques This complement of instruments will 
measure HCI. CION02, CIO, HN03, N20, N02,'N0, H20, H202. 
03, CH4. CH3CI, CFCI3, CF2CI2. and possible H02N02 and 
N205. In several instances, species concentrations will be 
measured by more than one instrument, allowing for cross 
correlation of the measurement techniques, diurnal variation in 
CIO. CI0NO2 and certain other species will also be measured 
The participation of non-JPL investigators in the flights, to measure 
such quantities as the OH concentration and the solar flux, will 
be solicited 

W7S-70417 198-10-06 

Lewis Research Center. Cleveland, Ohio 

GLOBAL ATMOSPHERIC SAMPLING PROGRAM (GASP) 

D. A Petrash 216;294-6S84 

The concentrations of various particulate and gaseous species 
in the region of the atmosphere between 6.1 and 13 7 Km are 
being measured by employing sampling devices on 747 com- 
mercial air transports These measurements will be used to 
establish baseline data on the contaminants in the atmosphere 
in order to deduce the contribution of jet aircraft and other 
anthropogenic sources to upper atmosphere pollution Components 
to be measured include carbon monoxide, oxides of nitrogen, 
ozone, water vapor, chlorofluoromethanes (CFM's). condensation 
nuclei, total particle count and size distribution, and anions 
collected on filter samplers Statistical studies of the data base 
will be made to acquire sufficient understanding of the physical 
transport and chemical processes occuring in the altitude range 
sampled in order to accurately model the upper atmosphere 
The models in turn can be utilized to predict the effects of jet 
engine exhaust and other pollutants on the stratosphere. 

W78-70418 198-10-10 

Ames Research Center, Moffett Field. Calif. 

AIRBORNE PLATFORM SUPPORT FOR STRATOSPHERIC 
SAMPLING PROGRAM 
I G. Poppoff 415-965-5027 
(198-10-04. 198-10-06. 176-10-11) 

The objectives are to define, plan, organize and support 
observational programs requiring airborne platforms With the 
use of experiment working groups, important observational needs 
will be- defined and guidelines will be prepared for experiments 
that require airborne platforms The necessary missions will then 
be planned and organized by Ames personnel and the participants 
will be selected by Headquarters Multiexperimeni missions will 
be managed by Ames personnel using the guidelines prepared 
by the working group. Experiment plans, progress and results 
will be reviewed by the working group through a series of 
workshops Data will be made available to all interested scientists 

W78-70419 198-20-01 

Goddard Space. Flight Center. Greenbelt. Md 
UPPER ATMOSPHERE RESEARCH PROGRAM 
Spencer N W. 301-982-5001 

The principal goal of this Upper Atmosphere Research Program 
is to develop an organized, solid body of knowledge of the 
physics, chemistry, and transport processes in the stratosphere 
and mesosphere The several objectives leading to the overall 
goal of the program, and the approach to be taken, are to (1) 
determine the specific local chemical and physical interactions 
in the atmosphere by a combination of theoretical studies and 
coordinated in-situ measurement campaigns from balloon, rocket, 
and aircraft platforms, (2) investigate the variations and 
perturbations of the chemical and physical state of the atmosphere. 
I e. variations with altitude, solar conditions, season. latitude, 
and perturbations from volcanoes, tropical storms, industrial and 
agricultural activity (by combined theoretical studies and 
experimental investigations involving instruments at various 
balloon and rocket launch sites and from aircraft and long-duration 
balloons) (3) develop and calibrate selected instruments for local 


and remote investigations of the atmosphere (undertaken during 
the experimental program), and (4) study the physical and chemical 
processes of the whole atmosphere, the global distributions, 
transport, seasonal and long-term variations of the atmosphere 
and determine the cause-effect relationships of these variations 
(The main measurements program for this objective ultimately 
use dedicated satellites) 

W78-70420 198-20-03 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 

LABORATORY MEASUREMENTS/STRATOSPHERIC 
RESEARCH 

W T Huntress 213-354-3238 

A program of laboratory studies related to stratospheric 
research will be conducted in the following areas (1) kinetics 
of stratospheric reactions, (2) kinetic studies and development 
of advanced laboratory methods. (3) data survey and evaluation. 
(4) photochemical studies, (5) analysis of atmospheric reaction 
schemes, and (6) ionic processes in the upper atmosphere The 
program will be designed to provide data needs and guidance 
for both chemical models and field measurements Primary 
emphasis will be on the acquisition of kinetic data including 
reaction rate constants, temperature dependences, and product 
formation. Photochemical quantum yields, absorption cross 
sections, and product distributions will be measured A broad 
base of data knowledge in all the foregoing areas will be 
maintained through literature surveys and through contact with 
other groups active in these areas. Atmospheric reaction schemes 
will be examined both experimentally and analytically for possible 
errors or omissions A program of laboratory studies will be 
conducted on ionic processes in the upper atmosphere 

W78-70421 198-30-02 

Ames Research Center. Moffett Field, Calif. 

STRATOSPHERIC RESEARCH 
I. G Poppoff 415-965-5027 

The objectives are to (1) understand the composition, 
structure, and dynamics of the Earth's stratosphere and 
mesosphere, and the important chemical and physical processes 
which occur there, (2) assess the effects on important stratospheric 
properties (e.g . ozone abundance and radiation balance) of 
man-caused and natural perturbations, and (3) collaborate with 
the academic community to advance new model development 
Several types of chemical and dynamic models of the stratosphere 
have been or are being developed to provide improved descriptions 
of the complex processes which occur in the upper atmosphere. 
These models, which are each addressed to specific types of 
problems, contain varying degrees of complexity with respect to 
chemistry and atmospheric motions Development will continue 
such that each one is optimized according to its potential 
applications to fundamental and applied problems Collaboration 
with scientists in the academic community is continuing 

W7B-70422 198-30-03 

Jet Propulsion Lab, Calif. Inst, of Tech. Pasadena 
THEORETICAL STUDIES/STRATOSPHERIC RESEARCH 
W. T. Huntress 213-354-3238 

A program of theoretical studies related to the upper 
atmospheric (stratospheric-mesospheric) research will be 
conducted in the following areas upper atmospheric energetics, 
and the thermal responses of the stratosphere and mesosphere 
to solar variabilities and magnetospheric storms, and atmos- 
pheric dynamical studies The program is designed to provide a 
sound body of knowledge needed to understand two pressing 
problems on the current frontiers of upper atmospheric research, 
VIZ., the possible role of the stratosphere and the mesosphere 
in the mysterious sun-weather/chmate relationships, and 
understanding the influence of dynamical processes on the upper 
atmospheric photochemistry A detailed study will be undertalien 
of the various sources and sinks of energy in the upper atmosphere 
properly taking into account several new relevant developments 
in the trace species chemistry. The improved model of the upper 
atmospheric energetics will then be used to investigate the nature 
of the changes in the upper atmospheric thermal structure, 
stability, and infrared feedbacks induced by solar EUV and 
corpuscular variabilities and by magnetospheric activities The 
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effect of variable mass transport and fluctuating temperature on 
the concentrations of photochemically important trace species 
will be studied 


Life Sciences 


W78-70423 199-51-04 

Jet Propulsion Lab. Caiif Inst, of Tech , Pasadena 

ADVANCED TELEOPERATOR TECHNOLOGY DEVELOP- 
MENT 

A K Bejczy 213-354-3124 

The objectives of this plan are to develop technical information 
about remotely manned systems (RMS) and teleoperators so 
that shuttle based orbital space missions requiring the use of 
Such systems can be planned and. implemented with the required 
reliability performance, and economy Specific objectives are to 
identify requirements, develop conceptual designs and bread- 
boards, and determine the machine's and man's complementary 
roles in the operation of RMS and teleoperators including time 
delay requirements with emphasis on supervisory control. The 
approach is through experimental studies identifying the scientific 
and operational mission requirements and by developing the 
resultant necessary RMS and teleoperator functions From the 
implied capability requirements for man and machine, the 
necessary technology developments for teleoperator systems and 
subsystems is derived Required developments are defined and 
implemented experimentally using breadboard set-ups The 
experimental studies will give insight into the functions to be 
performed by man or machine or both For remote explorations 
and operators Function allocations will be made between man 
and machine for various communication time delay requirements, 
so that optimum system performance can be achieved and 
critical technology development requirements can be identified. 
New concepts of teleoperator systems and subsystems will he 
developed and breadboard when appropriate and related feasibility 
studies will be conducted Man-machine system performance 
evaluations will be conducted and performance criteria will be 
established Emphasis is given to the concept of shuttle based 
flight experiments to give the work focus The specific tasks are 
described in the attached NASA Forms T-41: remote manipulator 
system control and development; and audio-voca! man-machine 
interface The tasks are aimed at developing technology advancing 
teleoperators toward semi-autonomous operations 

OFFICE OF TRACKING AND 
DATA ACQUISITION 

Supporting Research and Technology 

W7S-70424 310-10-20 

Goddard Space Flight Center, Greenbelt, Md 
DISTRIBUTED COMPUTATIONAL RESEARCH FACILITY 
K. K Tasaki 301-982-5076 

'The primary objective of this RTOP is to demonstrate the 
applicabilities of minicomputers, microprocessors and other 
smalt-scate processors to solving of various clashes of flight 
dynamics problems These classes of problems range from 
spacecraft ephemeris generation at user sites'^with specific 
accuracy and timing requirements to real-time non-real time 
operational support for future missions Most of these problems 
are currently solved by using large-scale computers (le.. IBM 
360/95 and 75) and rather generalized software systems (ie. 
Goddard Trajectory Determination System')- Under this RTOP. 
an attempt will be made to physically distribute some of these 
computing functions to user and support organization sites (ie„ 
experimenters, tracking stations, operations control centers, 
general users), using minicomputers, which are available at such 
sites, and microprocessors which are commercially available at 
low costs In addition, the feasibility of providing operational 
support using only minicomputers and auxiliary processors will 
be demonstrated. The approach involves the development of a 


distributed computational research facility with which the feasibility 
of achieving the two objectives can ‘be demonstrated Using the 
existing processors (an IMP-16 microprocessor and a PDP 11/70 
minicomputer) as a basis, this research facility will be devel- 
oped with one additional minicomputer and a member of 
microprocessors (up to five) Configuring these processors in an 
optimal manner, the new algorithms and new techniques 
developed under an on-going RTOP, Attitude- Orb it Analysis 
(RTOP 310-10-26). as well as currently available specifications 
which have been implemented on large-scale computers, will be 
implemented to demonstrate the applicability of these smaller 
processors 

W78-70425 310-10-22 

Goddard 'Space Flight Center, Greenbelt. Md 

MISSION SUPPORT COMPUTING SYSTEMS AND TECHNI- 
QUES. 

D. S. Woolston 301-982-5571 
(310-10-26) 

The objective of this RTOP is to ensure the availability of 
computing systems and techniques to meet the operational mission 
support requirements of forthcoming spacecraft missions Orbit 
determination and propagation are major areas of emphasis 
Ongoing studies include; the development and enhancement of 
efficient mission analysts tools for long range mission planning; 
development of techniques for on-board orbit estimation for 
autonomous navigation systems; the modeling and analysis of 
TDRS and GPS relay satellite systems as data sources for orbit 
estimation; and the definition of flight maneuver support 
requirements of shuttle payloads 

W78-70426 310-10-23 

Goddard Space Flight Center. Greenbelt, Md; 

SOFTWARE ENGINEERING FOR FUGHT MECHANICS 
F. E McGarry 301-982-5048 
(310-10-22: 310-10-26) 

The major objective of this work is the development of 
software development methodologies in the flight mechanics area 
which will significantly reduce costs and enhance software .quality 
and reliability Many suggestions have been recently offered by 
computer Scientists in the areas of software management, 
implementation and evaluation (e.g. chief programmer teams, 
structured design and coding, higher order languages, etc). It 1S 
generally recognized that the most effective software engineer- 
ing techniques selected for use in operational systems will depend 
on the operating environment and characteristics of the problems 
to be solved (e.g . onboard processing, near real-time operations, 
control computations, etc ) This work will therefore address the 
problem of evaluating software development methodologies in 
the following areas (1) real-time on-board processing for 
attitude/orbit determination and control; (2) graphics aided 
near-real-time mmi-computer processing of telemetry, tracking, 
and image data for navigation, and (3) batch processing The 
approach will be to establish a software development. laboratory 
in which software engineering methods can be tested in a realistic 
environment The laboratory will consist of a government furnished 
minicomputer facility supported by structured design and 
implementation software (e g , structured FORTRAN precompilers 
and other higher-order language processors) which will be used 
to implement applications software in the above cited areas 
Based on criteria such as cost in man-hours, maintainability, 
reliability, minimum debugging time, and operational simplicity, 
various approaches to software development wilt be evaluated 
The ultimate objective of this project will be the development 
of a methodology which will' result in a higher quality software 
at a reduction in cost of between 30% to 50% 

W78-70427 310-10-25 

Goddard Space Flight Center, Greenbelt, Md, 

ATTITUDE - ORBIT ANALYSIS 
E J Lefferts 301-982-5508 
(310-10-22) 

The objectives of this RTOP are to increase the efficiency 
and decrease the resources needed to meet the requirements 
for spacecraft missions by (1) the use of new data types and 
their onboard processing to -decrease the quantity and usage of 
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tracking and telemetry data for attitude and orbit determination 
and control, (2) the provision of generalized and flexible computing 
systems utilizing onboard and small ground computers to increase 
the speed of information flow to be used and to reduce the 
demand upon the central computer facility, and (3) by providing 
standardized sensor combinations, telemetry interfaces and 
computational algorithms suitable to meet the demands of 
changing computer environment to effect a reduction in the 
attitude and orbit determination software development cost The 
approach involves the development of computational software 
to permit the analysis and evaluation of coupled attitude-orbit- 
landmark registration process Such studies were started with 
simple attitude models Extension to the use of wheel speed 
data and later to the use of gyro and star camera data will be 
made. The generation of efficient reliable algorithms suitable for 
minicomputer and onboard implementation of autonomous attitude 
and orbit determination and control will be continued Attitude 
determination algorithms for onboard processing have been sized 
and timed for the NASA Standard Spacecraft Computer {NSSO 
Extensions of the orbit processing to the consideration of GPS 
data will be made Simulations of onboard processors witb their 
fixed point arithmetical computations wiil enable the evaluation 
of developed algorithms and their software implementation 

W78.70428 310-10*42 

Goddard Space Flight Center, Greenbelt, Md 

PRECISION TIME AND FREQUENCY SOURCES 

Victor S. Reinhardt 301-982-5946 

(644-03-15) 

The objective of this RTOP is to develop improved frequency 
and time standards with a frequency stability of 10 to the minus 
15 power at 10 to the 4th power s and with a frequency 
accuracy of 10 to the minus 14 power, to aid in the transfer of 
existing hydrogen maser technology to provides contractor source 
of operational hydrogen masers, and to develop improved 
frequency and time distribution systems for meeting critical NASA 
applications, such as, optical and microwave range and range 
rate tracking, very iong baseline interferometry, and the Space- 
lab Applications Facility Task A involves operational hydrogen 
maser standards and will make It necessary to hnish instrumenta- 
tion for the Frequency Standard and Test Facility, evaluate 
performance of NX and NR hydrogen masers, and construct 
NRX masers with hybrid cavity and Teflon film storage bulb 
Task B involves calibration standards This work includes an 
accuracy evaluation of concertina maser, construction of zero 
wall shift maser, and contruction of mercury ion frequency 
standard Task C involves time and frequency distribution systems 
It includes work needed to evaluate the performance of present 
distribution systems, identify weak elements and improved 
systems. 

W7S-70429 310-10-43 

Goddard Space Flight Center, Greenbelt, Md. 

ADVANCED LASER RANGING SYSTEMS DEVELOPMENT 
T S Johnson 301-982-5538 
(161-02-01, 506-20-33) 

The objective is the development, field test, evaluation and 
intercomparison of advanced prototype laser ranging systems to 
meet the requirements for economy, reliability and accuracy for 
these systems in the operational laser tracking network The 
concepts of very low level signal detection systems using low 
power, high repetition rate short pulse lasers already demonstrated 
under this RTOP. a reliable low cost laser based on a space 
quatifiable laser being developed under OAST RTOP 506-20-33 
and range timing subsystems under OA RTOP 161-02-01 will 
be combined to produce a system operating at low radiated 
energy levels and will offer reliability as well as low operating 
cost when deployed in the laser tracking network 

W78-70430 310-10-60 

Jet Propulsion Lab. Calif. Inst of Tech. Pasadena 
NAVIGATION ACCURACY ANALYSIS 
D. W, Trask 213-354-4878 
(310-10-61: 310-30-69) 

DSN tracking system uncertainties limit spacecraft navigation 
capability. The current limit is about 100 km at Mars A ten-fold 


increase in required radio metric accuracy is anticipated for future 
outer planet missions Hence, it is important to determine limiting 
uncertainties and possible improvements The effects of the 
transmission media and uncertainties in platform parameters such 
as DSS locations, UT1, and polar motion, represent limitations 
for future missions, especially those to the outer planets. Methods 
of removing these limitations either by calibration or by utilization 
of less sensitive data will be developed and analyzed Calibration 
techniques include the use of the S- and X-band dual frequency 
system for the charged particle component of the transmission 
media and the water vapor radiometer for the wet component 
of the troposphere A VLB) system is being developed to reduce 
the uncertainties of the platform parameters Also, data types 
are being developed which are less sensitive to the above 
limitations They include the use of two stations to obtain 
differential VLBI data to measure the spacecraft position with 
respect to an extragalactic radio source and the use of a single 
station to track one spacecraft with respect to a second This 
RTOP also develops tracking techniques to overcome other 
limitations such as those arising from the trajectory or spacecraft 
characteristics Examples include multistation tracking where the 
differencing of simultaneous range from widely separated DSS 
is used to overcame the degradation of single station data for 
low declination spacecraft, and the differencing simultaneous 
Doppler IS used to overcome unmodeled spacecraft forces Also 
this RTOP provides for the analysis of navigation measurement 
needs in the 1980-1990 time frame. The value of advanced 
radiometric data types is to be established in terms of navigational 
performance Planning of advanced systems will be supported 
Economical ways of monitoring the spacecraft position during 
cruise are being analyzed, instantaneous angle measurement based 
Only On transmissions from the spacecraft, is one such technique 

W78-70431 310-10-61 

Jet Propulsion Lab. Calif Inst of Tech , Pasadena 
RADIO METRIC INSTRUMENTATION DEVELOPMENT 
R L Sydnor 213-354-2763 
(310-10-60; 310-20-65, 310-30-69) 

The objective of this RTOP is to develop and demonstrate 
high quality instrumentation and efficient techniques for DSN 
radio metric data acquisition to support flight project navigation 
needs over the next decade for outer planet satellite, orbiter. 
and entry probe missions Specific requirements are determined 
by RTOP 310-10-60 and include the following (1) accurate 
frequency and time standards for differenced range and Doppler 
measurements, (2) VLBI instrumentation systems for interstation 
time synchronization and station location measurements. (3) 
improved group and phase delay stabilities and related tracking 
station equipment calibrations for accurate range, Doppler and 
VLBI measurements, (4) troposphere and ionosphere delay 
calibrations of radio metric data, and (5) instrumentation for 
flight project radio science support including precision occultation 
and relativity measurements Specific instrumentation and 
techniques under development include: [1] hydrogen masers, 

nanosecond clocks and performance monitoring and control 
equipment. (2) a VLBI instrument for interstation time snchroniza- 
tionto 1 0 nanoseconds, and UT1/po1e motion and station location 
measurements to 50 cm; (3) precision phase calibration of 
equipment to 1 nsec; (4) development of the water vapor 
radiometer technique as a means of measurement of the 
troposphere delay down to 2-3 cm. (5) studies of radio metric 
methods to improve Doppler to 10 cm over 10 hours and range 
to 30 cm for use in relativity verification experiments, (6) improved 
frequency standards for future mission and science requirements 
at the 10E-17 level, (7) high-speed design for accurate reduction 
of VLBI data in near real-time, and (8) development of advanced 
ranging and other metric data types to meet future requirements 
A systems approach is being used in these developments to 
assure that balanced error contributions result and that efficient 
low life-cycle cost design approaches are utilized 

W78-70432 310-10-64 

Jet Propulsion Lab, Calif Inst of Tech, Pasadena 
X-BAND UPLINK DEVELOPMENT 
R L Leu 213-354-5692 
(310-20-66. 310-30-68. 310-30-69) 
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This RTOP developed an X-band radar capability to obtain 
operational experience at an X-band frequency, to prepare for 
an X-band uplink for flight project support and to obtain planetary 
data to assist in future flight project mission planning and design, 
A system gam of up to 7 dB over S-band radar is achieved on 
targets without a dense atmosphere, thus, better experiments 
can be conducted and information obtained on the rings of Saturn, 
Mercury, Mars. Jovian Moons, and asteroids The operational- 
experience gained using the radar as a test bed (RTOP 69} has 
proved that (1) 400 KW is obtainable at X-band in one 
waveguide. (2) the klystron and klystron protective circuitry is 
more critical at X-band, and a redesign of the present circuitry 
IS mandatory, and (3) automatic self test, control and monitor 
are necessary for reliable operation of an X-band uplink. The 
objective in FV 78 is to improve the reliability and operability 
of the X-band uplirtk and to demonstrate this by supporting 
radar experiments on Jupiter. Mars and Saturn The buffer amplifier 
will be redesigned and rebuilt to relieve the congestion of the 
high density packaging, to incorporate the automatic seif-test of 
the high speed RF and arc protection circuits, and to improve 
its reliability. The test circuit will be used to verify, on a daily 
basis, that the arc detectors and reflected power protective circuits 
are operating within the required 10 microsecs In addition, 
engineering labor shall be provided to participate in the hi- 
reliability. hi-power transmitter improvement project in 311-03 
and 312-03 The task will be to (1} analyze past transmitter 
and klystron failures. (2) analyze existing protective circuits, and 
(3) develop a reliable protective circuit design Starting in FY 
73. utilizing the data obtained from the transmitter reliability 
improvement project, the 7 2 GHz uplink system will be developed 
This shall include the transmitter, microwave, receiver, and coolant 
Subsystems 

W78-70433 310-20-27 

Goddard Space Flight Center. Greenbelt. Md 
NETWORK TIMING AND SYNCHRONIZATION TECHNOL- 
OGY 

A R Chi 301-982-2502 

The objectives of this research are to Study and develop 
techniques for time synchronization, to coordinate time determina- 
tion methods and dissemination formats to meet NASA needs 
and network requirements, and to conduct theoretical investiga- 
tions and experimental tests for network applications The 
approach is the development of a wordwide time synchronization 
system through which time can be disseminated to the network 
users A time word which is transmitted from a ground control 
Station via the Tracking and Data Relay Satellite System (TDRSS) 
IS used to transfer all time units in a self contained manner to 
resolve ambiguities from day of year to nanoseconds, the system 
resolution The two-way time transfer technique, which was 
developed under a jointly sponsored program by NASA and the 
Federal Aviation Administration (FAA), is used to measure the 
propagation path delay. The reference clock from which time is 
coded as a data word for transmission via a satellite could be 
monitored and synchronized to the primary clock-of the National 
Bureau of Standards (NBS) at Boulder. Colorado The use of a 
standard time scale (e g. UTC-NBS} would remove the need for 
post-time corrections during data processing 

W78-70434 310-20-28 

Goddard Space Flight Center. Greenbelt, Md 
STUDY OF CONCATENATED CODES 
John Rende 301-982-4677 

The studies will be directed in the following aspects of error 
correcting decoding (1) Since the Viterbi decoding algorithm is 
being used frequently for GSFC programs, this decoding scheme 
will be studied. Different communications channels will be 
subjected to various error patterns as these channels operate in 
conjunction with a Viterbi decoder Having a prior knowledge of 
the data being communicated, the output of the Viterbi decoder 
will be observed for particular characteristics that may or may 
not correlate with given error patterns into the channels used 
It is expected to perform these tests by means of computer 
simulations. (2) At the present time a -concatenation scheme is 
being proposed for sophisticated error correction when needed 
This scheme requires a- Viterbi decoder for the 'inner' encoder 


and a Reed-Solomon burst decoder for the 'outer' decoder. There 
IS ample reason to believe that an inner generalized BCH decoder 
with a simple burst error corrector employed for the outer decoder 
cen perform equally well in a concatenation arrangement. The 
latter arrangement will be fabricated and tested for performance 
data and compared with data available on the Viterbi - R.S 
contatenation scheme. 

W78-7043B 310-20-29 

Goddard Space Flight Center, Greenbelt, Md 

WIDEBAND DATA TRANSMISSION AND SWITCHING FOR 
THE 1980'S 

T. W. McDonald 301-982-6130 

The objective of this RTOP is 'the development of wideband 
data matrix switches and transmission lines for the STDN of 
the 1980's A substantial increase in spacecraft data rates is 
expected; data rales which the network is not now equipped to 
adequately handle An example of this deficiency is the necessity 
of hardwiring with triaxial cable the MFR video output for support 
of LANDSAT Here the support requirement is IS Mbits/s Future 
requirements could equal or even exceed 300 Mbits/ s. Other 
examples of projects using high data rates are: SEASAT, Earth 
Obsetvation Satellite (EOSI and TORS. Current electronic data 
switching on the network is limited to 20 MHz bandwidth at 
best Some matrices are limited to approximately 5 MHz 
bandwidth Fiber optics and integrated optics are viewed as a 
method of providing wideband data transmission and switching 
capability In particular, feasibility and techniques of utilizing fiber 
optics for transmission, and integrated optics for switching of 
wideband data will be investigated Primary emphasis of this 
RTOP will be in the area of switching data utilizing integrated 
optical circuits (IOC's). Major emphasis will also be expended 
on investigating the utilization of fiber optic cable as transmission 
lines to route the data between the various ground station data 
equipment systems. 

W78-70436 310-20-31 

Goddard Space Flight Center. Greenbelt. Md 

A GROUND ANTENNA FOR WIDEBAND DATA TRANSMIS- 
SION SYSTEMS 

Richard F. Schmidt 301-982-4920 

Future advanced spacecraft systems will transmit data to 
the ground at rates much higher than current NASA STDN 
operational capabilities. Launch support for Space Shuttle and 
orbital support for LANDSAT-D will require high data rate digital 
signal systems with low bit error rates Existing NASA ground 
stations are not presently equipped for such requirements. Future 
wideband (approximately 1 GHz) systems for LANDSAT-D and 
Space Shuttle require the use of frequencies at which the 
necessary band widths can be allocated High data rate systems 
require highly efficient ground antenna systems. Emphasis on 
overall system efficiency is essential for economically feasible 
future ground stations In this RTOP. particular attention is devoted 
to techniques and components which yield high efficiency antenna 
systems, feed systems and low noise preamplifiers. In addition, 
dichroic subreflector techniques permitting simultaneous and 
efficient operation of an antenna at different frequencies without 
degradation of overall performance or flexibility will be reflned 
Analytical procedures and design tools will be further developed 
to support the specific requirements of these advanced antenna 
systems and the general antenna-development program 

W78-70437 310-20-32 

Goddard Space Flight Center, Greenbelt, Md 
PRECISION COMPUTER CONTROL OF GODDARD NET- 
WORK TRACKING SYSTEMS 
A J. Rolmski 301-982-4977 

The objective of this RTOP is the development of a precision 
computer control which will enable the Goddard satellite tracking 
systems to meet critical NASA applications such as antenna 
tracking as Ku-band and angle pointing of laser beams for precision 
ranging Currently. Satellite Tracking and Data Acquisition Network 
(STDN) antennas are operating at S-Band with an angular accuracy 
of 0 9 mrad RMS In the future, the STDN antennas will operate 
at Ku-band with a required tracking accuracy of 0 2 mrad RMS. 
The dynamic laser ranging system requires accurate beam pointing 
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to minimize range instability due to differences in transmitter 
pointing angles over the duration of the pass The present Mobile 
Laser Ranging System (MOBLAS) achieves laser ranging accuracy 
of 7 7 cm RSS Near future requirements call for a range accuracy 
of 5 cm and for earthquake hazards estimation, precision surveying, 
plate tectonics and orbital determination applications, a 1 cm 
range accuracy is highly desirable Furthermore, link downtime 
must be minimized to reduce operational costs and loss of 
data The computer control system will enable operators to quickly 
align, calibrate and check-cut the tracking system prior to mission 
support To meet these objectives it is proposed that a computer 
control system be developed with computer algorithms incorpora- 
ting Kalman estimators and microprocessors in the control loop 

W78-70438 310-20-47 

Goddard Space Flight Center. Greenbelt, Md 
GSTDN SYSTEM OPTIMIZATION 

Hal Theiss 301-982-2526 

Significant changes in the role of the Ground Network 
(GSTDN) are anticipated in the post TDRSS era Support 
requirements will be confined primarily to missions with 
geosynchronous and highly elliptical orbits Such support usually 
consists of handling relatively low (less than 50 Kb/s) data 
rates In addition to radical changes in GSTDN support require- 
ments, profound changes have occurred and are occurrnng in 
the electronics industry The appearance of low cost, highly reliable, 
modular equipment makes feasible a new approach to achieving 
effective and economic site maintenance and operation Full 
utilization of this new technology is of extreme importance to 
T&DA in the light of ever increasing site manning costs Projected 
figures for the 1980 network indicate that these costs will exceed 
SIM per position per year! This RTOP will investigate two 
candidate areas with the goal of achieving optimum efficiency 
and economy in the 1882-90 time period (1) Site Operations 
which will require elimination of operator positions and reduction 
in skill level requirements by utilization of computer aided 
operations, remote control, and unattended (dedicated) equipment 
(2) Corrective Maintenance which will require hardware design 
with adequate redundancy to permit 'on-call' maintenance (with 
uninterrupted support capability) These areas will be investigated 
from two aspects and this RTOP will be partitioned accordingly, 
part 1 will be new (dedicated) equipment for Specialized 
Applications, ie. Dedicated (unattended) antennas and systems 
for Geosynchronous Support, and part 2 will be modification/ 
reconfiguration of existing systems 

W78-70439 310-20-48 

Goddard Space Flight Center. Greenbelt, Md 

STDN SIGNAL STUDY 

George C Kronmiller, Jr 301-982-5068 

The objective of this program is to develop an alternate 
telecommunications system design for the Spaceflight Tracking 
and Data Network (STDN) The program will consider the current 
signal design and present state of the art Signal design techniques 
to determine an improved system design for the STDN The 
first phase of the program will be a basic study to evaluate 
signal design techniques and develop feasible alternatives, with 
both technical and cost considerations, from which an optimum 
new system design can be selected The final phase of the 
program will develop prototype hardware for further system 
evaulation and test 

W78-70440 310-20-65 

Jet Propulsion Lab., Calif Inst of Tech , Pasadena 
ANTENNA SYSTEMS DEVELOPMENT 
R. Levy 213-354-3872 

(310-10-61; 310-20-66. 310-30-68, 310-30-73) 

This RTOP develops the technology for increasing the 
communication capabilities of the DSN ground based antennas 
as part of optimizing the overall flight-ground communications 
link for planned NASA missions to the outer planets Communica- 
tions capability Is measured by the antenna figure of merit which 
is defined as the ratio of gain to system noise temperature, 
usable operational frequencies: and environmental limits of 
operation The technology developed provides communication 
options for spacecraft planning in both the telemetry and radio 


metric data types Megabit data rates and higher frequencies 
require improved reflector surfaces and antenna pointing 
techniques The VLB! navigation techniques impose additional 
requirements on structural stability and pointing For VLSI, the 
antenna must be pointed blind without reference to the received 
signal direction The steadily increasing costs for new construc- 
tion and modification of antenna structures is a major influence 
in the development of low cost technology to meet the evolving 
needs of the DSN Flight-ground tradeoff studies are used to 
balance the needs between communication link requirements, 
spacecraft parameters and DSN related capabilities Overall 
increased performance and economy in supporting spacecraft 
communication requirements, based on these tradeoff studies, 
are the key objectives of this program Advances in ground antenna 
performance are sought in the areas of microwave techniques; 
and in antenna structural, mechanical and pointing systems 
Emphasis in the microwave area is on the study of dual 
frequency techniques at X- and K-Band. and on the development 
of effective alternates to the present reflex feeds, such as 
concentric dual frequency feeds, for combinations of S-, X- and 
K-Bands Advanced enalytical techniques are used to extend the 
scope of structural design for development of antenna configura- 
tions which have improved performance and lower cost A 4 to 
5 dB improvement in antenna figure of merit through operation 
at K-Band frequencies and reduced noise, achieved by a 
succession of improvements in each antenna and microwave 
element, is a long term goal 

W78-70441 310-20-66 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 
RADIO SYSTEMS DEVELOPMENT 
W H. Higa 213-354-4240 
(310-10-61. 310-20-65) 

The objective is to improve the spacecraft-to-ground radio 
system elements of the communications link in order to meet 
future navigation and high data rate telecommunications 
requirements of the planetary exploration program Future missions 
to the outer planets will require sensitive, radio frequency 
interference (RFI) resistant, and stable, higher frequency receivers 
and wideband radio communication for high rate video, telemetry, 
navigation, and radio science data They will also require calibration 
and models of the propagation medium of the JUSN ground 
radio parameters for efficient link design The ever increasing 
usage of the microwave spectrum by the international community 
has also made it necessary to characterize and to monitor the 
man-made microwave environment (RFI) at the DSN sites so 
that corrective strategies may be developed The natural 
microwave environment due to the atmosphere also needs to 
be monitored and understood. X-band radiometry has provided 
the weather dependent data for the past two years and probability 
density functions have been derived Similar measurements for 
K-band will be initiated The K-band radiometer development 
which was initiated in FY75 can be completed and the equipment 
Installed at DS5 13 so that data collection can commence An 
advanced X-band TWM will be tested in a 4 6 K CCR Future 
requirements may make it necessary to operate the new TWM 
at 3 K, a CCR capable of providing the lower temperature has 
been developed and is now being tested In addition, parametenc 
upconveiters are being investigated for use in multifrequenoy, 
wideband, ultra low noise amplifiers at S-. X-, and K bands, 
which use a single TWM at K-band Separate upconverters are 
provided for each band Upward of 300 MHz bandwidth can be 
obtained: this wide bandwidth capability will be particularly useful 
for DSN RFI and VLBI investigations 

W78-70442 310-20-67 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 
DIGITAL SYSTEMS DEVELOPMENT 
R A Winkelstein 213-354-3843 
(310-10-61. 310-10-66; 310-30-69) 

The objective of this RTOP is to develop data handling systems 
which permit effective communications between earth and 
spacecraft for mission types of the next decade Specific obj'eotives 
include the development of digital receiver technology for rapid 
reconfiguration and increased telemetry data rate reception, 
methods for the improved use of the spacecraft-ground 
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telecommunications link, and means for detection and early 
warning of radio frequency interference (RFI) signals which might 
disrupt reception of spacecraft telemetry. A further objective is 
to improve high rate telemetry reception during the overlap time 
when a spacecraft signal is being received by antennas at two 
different DSN complexes. Development of digital receiver 
technology consists of digitizing the received signal at the receiver 
intermediate frequency of 10 MHz and thereafter using digital 
phase locked loop techniques for carrier tracking. In addition, 
telemetry digital demodulation methods will be developed for 
data rates in the 5 megabit per second range To improve utilization 
of the spacecraft-ground communications link, special coding 
studies and analyses are being carried out in order to minimize 
the effect of radio frequency interference on the channel Modeling 
studies are also being conducted to predict effects of weather 
on X-band system performance. For RFI detection, development 
15 underway of a multichannel spectrum analyzer with an 
ultimate capability of 10E6 frequency points at a bandwidth of 
300 MHz Improvement in telemetry reception during an overiap 
viewing period of stations in two DSN complexes will be carried 
out by developing special hardware to combine the recorded 
telemetry received by these stations so as to obtain an overall 
improvement of the signai-to-noise ratio Since this recombination 
would take place after the overseas recordings are transported 
to JPL. the system is called non-real time arraying 

W78-70443 310-30-68 

Jet Propulsion Lab. Calif Inst of Tech . Pasadena 
STATION AND NETWORK MONITOR & CONTROL TECH- 
NOLOGY DEVELOPMENT 
R M Gosline 213-354-4942 
(310-20-67: 310-30-69, 810-40-72. 810-40-73) 

This RTOP IS developing techniques for unattended tracking 
station operations The objective is to obtain the data needed 
to determine how unattended station operations can increase 
network productivity and decrease network life-cycle costs The 
approach is the development of DSS 13 as a remote-controlled 
unattended station Information obtained from the development 
itself and from subsequent use of the station wiii form a data 
base to be used in RTOP 310-40-73 to predict life cycle costs 
of automation and to study the feasibility of implementing an 
automated network. A number of demonstrations will be 
conducted to study the applicability of unattended operations to 
the various types of activities supported by the DSN. In 
particular, during the DSS 12 down time for S-X conversion. 
DSS 13 will be used in an unattended mode to supplement 
flight project tracking and to accumulate data about the reliability 
and capability of unattended spacecraft tracking. Because 
substantial progress has already been made in the automation 
of command and telemetry processing, the emphasis here Is on' 
the RF and electro-mechanical subsystems. 

W78-70444 310-30-69 

Jet Propulsion Lab, Calif Inst of Tech . Pasadena 
TRACKING STATION SYSTEMS TECHNOLOGY 
R R Green 213-354-3015 
(310-20-65. 310-30-68: 310-40-72) 

The objectives of this RTOP are to develop, demonstrate 
and evaluate new tracking station capabilities and new network 
technology for reliable, cost-effective and productive support of 
deep space missions A key facility used for demonstrating new 
capabilities and concepts is the planetary radar system opera- 
ting at both S- and X-band frequencies This radar test bed will 
be upgraded and used to test and verify the specifications of 
the frequency and time distribution assembly and the reliability 
of the X-band high power transmitter which is under development 
in RTOP 64. in addition, data obtained from use of the 
planetary radar system provide essential information about the 
surface properties and ephemerides of the planets, their moons 
and rings and other interplanetary objects of interest The frequency 
and time distribution assembly is being developed to obviate 
the need for expensive hydrogen maser standards at every station 
in a complex A major goal of this RTOP is the development 
and demonstration of the Bent Pipe concept wherein the raw 
telemetry signals and noise from spacecraft, amplified by DSN 
receivers, are sent via wideband satellite links to a central 


processing facility. Use of the bent pipe techniques will reduce 
the expense of operating and maintaining processing equipment 
at overseas complexes In later years the bent pipe demonstration 
will be expanded to include radio metric data processing This 
RTOP will also provide microwave and radio frequency subsys- 
tems for the radio frequency interference (RFI) monitoring and 
alarming system Real-time data processing elements are being 
developed to handle the extra data resulting from three-station 
radar interferometry and may be applicable to such projects as 
RFI and VOIR 

W78-70445 310-40-26 

Goddard Space Flight Center, Greenbelt. Md. 

EVOLUTION OF OPERATIONS SUPPORT COMPUTING 
INTO THE 1980’S (DEMOS) 

R L Larsen 301-982-2777 

RTOP 310-40-26 consists of three task areas which shall 
be addressed separately in subsequent paragraphs Ail three tasks 
are directly related to the development of a unified systems 
approach to direct the evolution of OSCD support systems. The 
first task area addresses the development of requirements for 
future OSCD support systems, and is a task begun in FY-77 
which IS to be completed in FY-78' using primarily civil service 
personnel The second task area is in response to the increasing 
need for intercomputer communication experienced within NASA 
in recent years This task's objective is to-provide a comparative 
analysis of alternative schemes for intercomputer communication 
and IS being performed under contract to the University of 
Maryland The third task area is new for FY-78 and is proposed 
as a result of the requirements analysis and technology sunrey 
performed in FY-77. This task will investigate the feasibility of 
constructing a uniform operational system architecture which 
transcends individual machine boundaries and can form the 
foundation for the long term evolution of OSCD systems This 
task will be performed under contract to Computer Sciences 
Corporation. 

W78-70446 310-40-36 

Goddard Space Flight Center. Greenbelt, Md 
AUTOMATIC DATA HANDLING 
J C Rodgers 301-982-4189 
(150-22-36) 

Improvements to meet the large increases in support 
requirements demanded by NASA's future space programs 
specifically include a higher level of automation for Goddard 
Space Flight Center (GSFC) facilities resulting in increased data 
and information exchanges between the various GSFC facilities 
This RTOP shall study methods of handling data and information 
and shall result in the design and development of a prototype 
Integrated Telecommunications Distribution System providing a 
communications network between the operational M and DOD 
computer systems The Integrated Telecommunications Distribu- 
tion System will interconnect existing M and DOD computer 
systems and will permit any computer on the telecommunica- 
tions network to communicate with any other computer on the 
network, provide resource sharing of data sets, programs, and 
peripherals, and provide a standard telecommunications method 

W78-70447 310-40-39 

Goddard Space Flight Center, Greenbelt, Md 
IMAGE PROCESSING FACILITY PERFORMANCE EVALUA- 
TION AND. IMPROVEMENT 

B. Peavey 301-982-4995 

This RTOP supports the development of digital ’image 
processing techniques for sensors such as Multispectral Scanner 
(MSS) and Thematic Mapper (TM), system performance evaluation 
methods, and an archival data storage system. In the area of 
image processing techniques, very accurate radiometric interpola- 
tion methods (eg. 6 x 6 cubic function) are investigated as to 
their attendant degradation and impact on system throughput. 
In addition. Ground Control Point (GCP) identification and 
registration methods are evaluated, or developed for the purpose 
of achieving a geodetic registration accuracy of less than 
30 metera. Implementation feasibility of system performance 
measurement methods (e g modulation transfer function) on the 
previously developed Image' Display and Recording System 
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{IDARS) is studied in terms of software and hardware resource 
requfrements. Promising high density laser-disc recording systems 
which can store 1 0 to the 1 4th power - 1 0 to the 1 5th power 
bits of data are to be studied with respect to operational 
environment, online operation with image processing systems, 
and implementation cost. These will be systems which were 
previously surveyed as to their potential applicability and 
technological feasibility. 

W78-70448 310-40-40 

Goddard Space Flight Center. Greenbeit. Md 

POCCNET: PAYLOAD. OPERATIONS CONTROL CENTER 

COMPUTATIONAL SYSTEM OF THE 1980S 

R DesJardins 301-982-4168 

The goal of this RTOP is to develop a control center 
computational systems organization (hardware/software) forGSFC 
for the 1980s. christened POCCNET (Payload Operations Control 
Center Network), embodying the following features; (1) robust, 
fail-soft hardware/software design. (2) high visibilty of systems 
implementation status and operational state, (3) virtualization of 
computational system functions (subsystems functional independ- 
ence). (4) flexibility and ease of reconfiguration. (5) simplified 
integration and test of applications systems. (6) reduced 
development time and cost. (7) special attention to human 
interfaces and to software engineering, and (8)Common Software 
Modules and supporting services for the Multimission Modular 
Spacecraft (MMS) and other standard envelopes of require- 
ments The effort is divided into four elements which are spread 
over five years (1975-1979) and includes (1) identifying probable 
computational requirements on GSFC POCCs in the 1980s, (2) 
identifying applicable advanced technologies and develop specifi- 
cations, (3) identifying applicable software engineering methodolo- 
gies, and (4) designing POCCNET subsystems in both the systems 
and applications areas 

W78-70449 310-40-41 

Goddard Space Flight Center, Greenbelt. Md. 

COMPUTER USAGE TECHNIQUES 
P B Schneck 301-982-6251 

The objective is to configure a prototype (which may be 
converted to production use) minicomputer/array processor to 
determine the increased cost/effectiveness of such a configuration 
A prototype system consisting of minicomputer, array processor, 
and supporting peripherals has been ordered They will be 
configured to permit use of the array processor as a large capacity 
arithmetic processor Representative test programs will be coded 
and benchmarked on the system to determine the speed and 
cost/ effectiveness of this approach compared with using a 
conventional system 

W78-704S0 310-40-42 

Goddard Space Flight Center, Greenbelt. Md 

IMPACT OF SPACECRAFT TIMING SYSTEMS ON DATA 

PROCESSING 

G A Smith 301-982-6370 

Timing accuracy requirements for satellite experiment data 
have increased significantly over the past decade Methods of 
improving or maintaining time accuracy at lower cost and higher 
efficiency have become essential The total timing system, from 
onboard time reference and electronics to ground time correction, 
correlation, and tagging or time verification, for each spacecraft 
will be studied to identify limitations, areas where improvement 
IS possible, and tradeoffs within the total system where savings 
in processing time or cost can occur. Because of similarities in 
spacecraft systems, a study of a few classes of timing accuracy 
designs and processes will be sufficient to identify most significant 
improvement possibilities Cost savings by reduction of programing 
effort, computer time usage, and analyst's effort and improvement 
in the accuracy of a timing system will result A presentation 
will be given-and a final report will be written to provide results 
of the study. 

W78-70451 310-40-72 

Jet Propulsion Lab . Calif. Inst of Tech , Pasadena 

NETWORK CONTROL AND DATA PROCESSING DEVELOP- 
MENT 


R C Tausworthe 213-354-2773 
(310-30-68, 310-30-69) 

The objective of this RTOP is to develop the techniques 
necessary for the efficient and cost-effective application of 
computational resources to the jobs of the DSN Software- 
Hardware design methods being in this RTOP will improve 
management control of systems development by facilitating the 
top-down hierarchical expansion from functional requirements to 
detailed software and hardware design The Advanced Systems 
segment of the DSN Programming Systems work utilizes 
pathfinder projects such as the machine independent design of 
the MBASIC language processor to generalize a software 
methodology appropriate to DSN needs This methodology in 
turn contributed to standard practices, standard languages, etc, 
for DSN implementation to improve the overall productivity of 
the DSN Mathematical analyses are applied to several specific 
areas of data system as relevant to techniques for RFI identifica- 
tion superfast generation of pseudorandom numbers for 
simulation, spectrum surveillance algorithms, signal detection and 
estimation techniques, hardware element utilization, complexity 
of structured and non-structured programs, inherent complexity 
of data manipulation programs, and theory of very large data 
design Maintenance of logicai hardware m the network environ- 
ment represents a sizeable cost item for the DSN This cost is 
being attacked through the development of a standard set of 
logical building blocks, the Control and Computational Modules, 
which will be used for the fabrication of a variety of digital 
systems, from a dedicated signal processor to a multipurpose 
digital controller The automation development experiments ted 
by RTOPs 310-30-68 and -69 are supported in part by computer 
technology developments in this RTOP 

W78-70452 310-40-73 

Jet Propulsion Lab , Calif Inst of Tech , Pasadena 
NETWORK PRODUCTIVITY RESEARCH 
H L KirkbrTde 213-354-7766 
(310-30-68) 

The objective of this RTOP is to increase the effectiveness 
of DSN use of NASA resources for tracking and data acquisition 
support of flight projects and other end-users. The steadily rising 
cost of providing flight project support is rapidly consuming the 
resources available to meet needed new flight project support 
requirements The remedy is either to secure more funding or 
to increase network productivity and cost-effectiveness: network 
productivity is the ratio of end-user station hours to operations 
and operations support work-years, network cost-effectiveness 
IS defined as end-user station hours per dollar of DSN funding 
The approach used in this RTOP to achieve the latter of the 
two alternatives above will be to develop a standard life-cycle 
cost technique for use in the evaluation of new technology prior 
to its incorporation in the network, and to develop and transfer 
techniques for more efficient spares provisioning and repair 
scheduling In addition, work done under this RTOP will lend 
support to feasibility studies of new technologies which promise 
an increase in network productivity in the form of cost-benefit 
and life-cycle cost analyses 

OFFICE OF SPACE FLIGHT 
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W78-70453 907-41-00 

Marshall Space Flight Center, Huntsville, Ala 
MAN-SYSTEMS-VEHICLE INTEGRATION 
J D, Johnston 205-453-3447 

The overall objective is to develop the capability for the 
augmentation of man's performance in space systems through 
the application of manipulator systems, sensors and actuators 
for earth orbital and scientific teleoperators. Specific objectives 
are: to identify requirements and baseline systems, to develop 
conceptual and prototype designs and breadboards; to determine 
the machine's and man's rote in the operation of teleoperators 
and to establish their feasibility in space application to space- 
craft deployment, retrieval, servicing and structure assembly The 


73 



OFFICE OF SPACE FUQHT 


approach will be to identily the scientific and operationai mission 
requirements through technical studies and develop the resultant 
teleoperator functions. From the implied capability requirements 
for man and machine, the necessary technology developments 
for teleoperator systems and subsystems will be derived 
Required developments will be defined and implemented 
analytically and/or experimentally using simulation techniques, 
breadboard setups or prototype equipment New concepts of 
teleoperator systems and subsystems will be developed when 
appropriate and related feasibility studies will be conducted Flight 
demonstrations and evaluations will be defined and developed 
as required to support the technology program 

W78-70464. 907=4.1.06 

Jet Propulsion Lab. Calif. Inst of Tech, Pasadena 

GROUND DEMONSTRATION OF SENSOR AND DISPLAY 
AUGMENTED CONTROL FOR SHUTTLE REMOTE MANIP- 
ULATOR SYSTEM (RMS) 

A K Bejczy 213-354-3124 
(199-51-04) 

The objectives of this plan are to demonstrate and evaluate 
sensor, display and computer aided control concepts (developed 
on the JPL RMS man-machine breadboard) for the space shuttle 
manipulator operations The specific, immediate objectives are 
to demonstrate and evaluate the application of proximity and 
force-torque sensor and control technology to the shuttle RMS 
operating conditions This control technology offers significant 
performance benefits for shuttle payload handling higher success 
ratio, shorter capture time, less incidental collisions pnor to 
capture, prevention of jamming and/or overstress, and decreased 
operator fatigue The approach is to implement new control 
capability demonstrations and evaluations at the shuttle RMS 
test and training facility of JSC Proximity and force-torque sensors, 
displays, and related electronics wf|i be provided by JPL and 
where feasible, existing hardware will be utilized The physical 
scale of the control tasks will, however, require building new 
sensors with modified electronics and displays Existing test facility 
equipment at JSC will be utilized to the greatest extent possible 
Minor changes to this test equipment, necessary to accommo- 
date the control demonstrations and evaluations, will be provided 
by JSC The basic control demonstration will be the integrated 
use of proximity sensor, force-torque sensor and visual information'' 
to position and align end effectors for successful grappling of-a 
payload receptor, and to prevent jamining and overstress of shuttle 
RMS during payload handling The control demonstrations will 
be done jointly with JSC personnel, including control task 
definitions and performance evaluation The results will be 
documented in a form suitable for specification of design 
requirements 
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W78-70455 910-01-00 

Marshall Space Flight Center, Huntsville. Ala 
STRUCTURES 
E E Engler 205-453-3958 

The general objective of this RTOP is to provide technology 
and development data for structures to be utilized on future 
space transportation systems and systems for large space 
structures, such as elements, joints, and associated fabrication 
methods The areas to be studied include the following (1) 
lightweight shell structures of advanced composites; (2) large 
space structural element joints and modules for fabrication on 
the ground and in orbit, (3) structural members for large space 
structures suitable for automated space fabrication and assembly 
techniques. (4) techniques required for composite structural 
members for large space structures suitable for space fabrication, 
(5) 'Space Spider' concept for constructing large space structures 
The approach for this program will be to develop test hardware 
or systems for the areas above. These test items will be evaluated 
according to the requirements developed within the program 
The following tasks will be performed (1) design, analyze, and 
fabricate a lightweight shell structure. (2) develop structural 


attachments for large space structure systems, (3) develop 
techniques for space fabrication and assembly of large space 
structure, (4) develop techniques and equipment, and demonstrate 
the feasibility of space, fabrication of composite structural 
elements. (5) design, develop and test a 'Space Spider' laboratory 
demonstrator, and (6) define requirements for flight testing and 
determine associated costs 

W78-70456 910-02-00 

Lyndon 0. Johnson Space Center. Houston, Tex. 

THERMAL CONTROL 
W. E Ellis 713-483-4941 

The primary means for rejecting heat from current manned 
spacecraft while m-orbit, is through a space radiator system 
which IS mounted on the vehicle and which rejects heat from a 
fluid circulating through it by radiation to the space environment 
Radiator systems for all forseeable future space missions will 
need to be compactly stored during launch and subsequently 
deployed in orbit In addition, for some missions they will need 
to operate for time periods and at temperature levels which 
considerably exceed the life capabilities of existing fluid circulating 
systems The overall goal and objective of this effort is to develop 
radiator heat rejection systems that meet these basic require- 
ments for the three types of future missions envisioned. (1) 
enhancement of orbiter capability to reject heat generated by 
high powered payloads. (2) heat rejection from a shuttle tended 
space stetion. and (3) heat rejection for long term space 
industnalization/construction/solar power type missions Thus, 
this task has applicability to a very broad range of future possible 
missions This independent development approach has significant 
potential to reduce spacecraft development costs by. (1) reducing 
developnnent and qualification testing. (2) providing a longer 
projection run, (3) simplifying integration between the heat 
rejection system and vehicle, and (4) reusing heat rejection systems 
which are returned from orbit on other experiments 

W78-70457 910-02-00 

Marshall Space Flight Center. Huntsville, Ala. 

THERMAL CONTROL 

J. L Vaniman 205-453-1171 

(506-16-33) 

The general objective is to develop thermal control methods 
required to maintain satisfactoiV thermal conditions for long 
duration spacecraft operating under environmental extremes 
Specific objectives are to analyze, design and develop thermal 
control systems (including hardware) and demonstrate system 
application and feasibility for maintaining thermally critical 
hardware (electronic components, optical sensors, fuel cells, 
batteries, etc ) within specified thermal limits, to provide thermal 
control surface coating technology required for long life space 
missions Proposed space base missions and con8guratIons are 
continually analyzed and evaluated to identify thermal require- 
ments which are compared with current thermal technology. 
Thermal areas requiring additional development are identified and 
follow-on activities include completing detail designs and 
specifications of selected systems/elements, upgrading technologi- 
cal development of elements deemed necessary and beneficial, 
fabricating and testing breadboards of selected options to optimize 
system parameters and select most beneficial systems and 
techniques FY-78 effort includes continuing the transverse flat 
plate heat pipe development activity and investigating on-orbit 
servicing of thermal control surfaces 

W78-70468 910-03-00 

Marshall Space Flight Center. Huntsville. Ala 
PROPULSION 

Too'n R Ferrell 205-453-0709 
(790-40-12) 

This RTOP consists of, two tasks (1) tnpropellent engine 
study. SSME modification and (2) Orbital Transfer Vehicle (OTV) 
engine trade studies The Space Shuttle Mam Engine (SSME) 
will be evaluated to determine the components and subsystems, 
which could be utilized in an advanced engine designed to operate 
with LOx and hydrogen and/or hydrocarbon used in either a 
tripropellant or dual fuel mode (sequential bum) OTV engine 
design studies and engine trade-off studies will be conducted to 
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optimize engine design and provide data for detail vehicle and 
mission studies This will include feasibility studies for any desired 
options 

W78-70459 910-03-02 

Lewis Research Center, Cleveland. Ohio 

PROPULSION 

John W Gregory 216-433-4000 
(506-21-12. 790-40-12) 

The objective is to provide improvements in the technology 
of components for advanced high performance reusable rocket 
engines The vvork is applicable to both conventional bell nozzle 
engines and plug nozzle engines for advanced space transportation 
systems, including orbit transfer vehicles (OTV) single-stage-to- 
orbit (SSTO) shuttles. Space Shuttle growth or improvement, 
and heavy lift launch vehicles (HLLVl Included in this program 
are efforts on components such as long life seals for liquid 
oxygen turbopumps, complete turbopump assemblies, and boost 
pump/drive systems for advanced engines To accomplish the 
objectives, the following tasks will be performed; Task 10 - 
liquid oxygen turbopump assembly. Task 02 - LOx turbopump 
seal demonstration, and Task 03 - liquid hydrogen boost 
pump/roiler drive system. Technology will be advanced through 
analysis, design, fabrication and testing of realistic hardware at 
representative conditions For the LOx turbopump, tuibopump 
seal demonstration work and liquid hydrogen boost pump/dnve, 
testing emphasis is on component.performance and life. 

W78-704eO 910-04-00 

Lyndon B Johnson Space Center, Houston. Tex 
ATTITUDE CONTROL PROPULSION 
D. L Connelly 713-483-3851 

The technical objectives include a follow-on effort to refine 
design, fabricate, and cany out ground tests of a full-scale 
tank/ propellant acquisition device (PAD) for large spherical 
propellent tanks 120 ft cu) for earth storable and cryogenic 
(02-H21 propellants Particular emphasis will be placed on the 
development and demonstration of zero-g on-orbit tank/ PAD 
operations including reloading and checkout operations This 
program is to be accomplished in 3 phases Phase I (FY-77) is 
the design, fabrication, and test of key components of the 
acquisition system Phase II (FY-78) is the design refinement, 
fabricattort. and test demonstration of a full-scale prototype tank 
with earth storable propellants. Phase III is the design refinement, 
fabrication, and test demonstration of a full-scale prototype tank 
with cryogenic 02-H2 propellants 

W78-70461 910-04-00 

Marshall Space Flight Center, Huntsville. Ala. 

ATTITUDE CONTROL PROPULSION 
Francisco F Garcia 205-453-1242 

This effort will evaluate the increased service life of an 
improved monopropellant hydrazine (N2H4) thruster A hydrazine 
thruster for an Attitude Control Propulsion System (ACPS) based 
on the radial flow catalyst bed technology developed for the 
Space Shuttle APU gas generator will be designed, fabricated, 
tested, and delivered to MSFC 

W78-7046Z 910-04-03 

Jet Propulsion Lab . Calif Inst of Tech , Pasadena 
ATTITUDE CONTROL PROPULSION 
D L Young 213-354-3217 

The objective of this work is to investigate propellant 
substitution as a means of reducing the recurring costs associated 
with the shuttle operation During FY-77 the RCS engine supplier 
completed a contracted study effort to assess the result of a 
direct substitution of N2H4 for MMH and began an experimental 
determination of the wall temperature using a workhorse RCS 
engine to verify the thermal results found during the assessment 
study During FY-78. the thermal model verification will be 
completed and the performance (Isp) as a function of mixture 
ratio will he verified using a workhorse injector and chamber 

W78-70463 910-05-00 

Lyndon B Johnson Space Center, Houston. Tex 
ELECTRICAL POWER 
David Bell. Ill 713-483-6128 


The objective is to advance various interrelated electrical pow- 
er technologies applicable to larger scale manned space opera- 
tions Specific objectives are (1 ) continuation of the development 
of a highly efficient, low cost, long lived, versatile fuel cell based 
on the solid polymer electrolyte technology (emphasis will be 
placed on the controlled laboratory tests of subscale and full 
scale reactor stocks). (2) application of electrolysis technology 
to provide a system for production of large quantities of hydrogen 
and oxygen for use by propulsion, power generation and life 
Support Subsystems (existing oxygen would be used by propulsion, 
power generation and life support subsystems and existing fuel 
cell/electrolysis technologies would be used to develop large 
area cells and evaluate subassembly performance, (3) continue 
cycling tests of large capacity nickel cadmium cells through 
expended life: and (4) establish technology base for large, high 
voltage power distribution systems Parametric studies will be 
conducted to establish where technology gaps exist and establish 
a plan for advancing those technology areas found lacking 

W78-70464 910-05-00 

Marshall Space Flight Center, Huntsville, Ala. 

ELECTRICAL POWER 
J. L Miller 205-453-2113 

The obj'ectives of the RTO P are to develop essential technology 
design requirements, design specifications and to perform 
component research and breadboard/prototype development 
necessary to produce flight qualified hardware for-tong life, cost 
effective power systems. The following tasks will be performed 
(1) task 02 (high voltage dc power processing) to develop 
microprocessor control and related power processing for high 
voltage (100-300 V) dc distribution systems: (2) task 03 
(lightweight fuel cell) to develop a 15 Lb/KW fuel cell which 
uses propellant grade reactants; (3) task 07 (photovoltaic/ 
electrolysis/ fuel cell power system) to characterize a space 
Station power system which can be five times lighter than 
batteries, (4) task 08 (nickel hydrogen batteries) evaluate 
lightweight secondary batteries for low-earth orbit: (5) task xx 
(utilization of the SEP solar array for power module phase A/B 
definition to determine SEP solar array design iterations for power 
module. The objective of this RTOP will be accomplished through 
a combination of in-house and contracted efforts Unique and/or 
exotic fabrication will be accomplished exclusively on contract 
Engineering breadboards will be fabricated and te^ed with the 
bulk of effort being done essentially in-house. The nickel hydrogen 
batteries will be purchased off the shelf for evaluation Support 
to the power module solar array effort will be primarily analytical, 
with a limited amount of in-house testing of cell interconnects 
to verify their applicability to low earth orbit 

W78-70465 910-07-00 

Lyndon B Johnson Space Center. Houston. Tex 
COMMUNICATIONS 
M Engert 713-483-2918 

This RTOP addresses the general area of communications 
systems Electro-optical systems for ranging, tracking and 
television as well as basic communications elements such as 
antennas, transponders, modulation and coding systems are 
included General objectives to reduce cost, size, weight, power 
and increase performance are addressed in the following task 
areas (1) reduction of TV camera cost, size and weight by 
exploiting solid-state image sensors, (2) increase R F amplifier 
power and reliability by improving heat transfer from internal 
elements, (3) increase efficiency of slotted waveguide antennas 
by developing efficiency math models and parameter optimiza- 
tion, (4) obtain proximity operations (O to 5,000 ft) ranging and 
tracking capability by improving receiver recovery times and 
optimization of power and modulation parameters, (5) develop 
very accurate electro-optical ranging techniques for large space 
structure assembly and control by exploiting scanning lasers and 
optimizing targets, and (6) increase space-to-space data rates 
and decrease antenna size by developing ultramicrowave 
comminications elements 

W78-70486 910-07-00 

John F Kennedy Space Center, Cocoa .Beach. Fla 
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COMMUNICATION 

P. D, Toft 305-867-2780 

TTie objective of the effort is to demonstrate the installation, 
operation, and maintenance of a wideband fiber optic cable 
transmission system Field tests will be conducted at KSC in an 
operational environment in order to determine and define the 
installation and maintenance requirements for a fiber optic cable 
system 

W78-70467 910-07-00 

Marshall Space Flight Center. Huntsville, Ala 

COMMUNfCATtONS 

D. 0 Lowrey 205-453-1578 

(506-19-19) 

The objective of this RTOP is to perform studies, design 
analysis, and tradeoffs of concepts and techniques that will lead 
to the development, fabrication and testing of an active 
electronically steerable Ku-Band phased array system Circuit 
techniques and design concepts will be designed by computer 
aided techniques and performance evaluation performed by 
computer simulation to determine the theoretical performance. 
The optimized design- will be determined and circuits and 
components fabricated for laboratory testing The modules will 
be integrated into a two-way telecommunications system that 
is capable of electronically pointing and steering the radiated 
beam and retrodirectively tracking a distant communicating source 
such as a relay satellite The Ku-Band phased array system will 
permit the Space Base/ Station to provide a high capacity data 
telecommunications system without mechanical disturbance and 
protruding antenna systems as is encountered with conventional 
antenna systems. The Ku-Band phased array system will utilize 
a standardized module that can be utilized in any position in 
the array assembly. The module circuitry will be of the microwave 
integrated design to provide identical fabrication features and 
performance charactenstics. thereby resulting in a flexibility of 
sizing the array systems to meet peiticular application require- 
ments. 

W78-70468 S10-08-C» 

Marshall Space Flight Center, Huntsville. Ala. 

STABILIZATION AND CONTROL 
S M. Seltzer 205-453-4580 

The overall objective is to extend and develop stabilization 
and control techniques for space vehicle applications Specific 
objectives are (1) the development of design and verification 
tools to perform digital control system design and verification 
and to analyze and predict the dynamic interaction between the 
space vehicle control system and its flexible structural members, 

(2) the development of stabilization and control techniques for 
stabilizing and pointing large area orbiting space structures and 
stabilizing large multi-unit space stations during their assembly; 

(3) the investigation of both CMG and rate gyro-scope package 
applications to the power module The approach will be to utilize 
analytical studies to continue the identification and technical 
description of significant nonlineanties that interact dynamicatty 
with a spacecraft digital control system. Then, limit-cycle behavior 
will be investigated, and when possible, eliminated or reduced. 
Criteria for location of sensors and actuators will be developed, 
following assessment of the effects of structural flexibility. Current 
stabilization and control technology will be assessed for applicabil- 
ity to large area space structures and to space station modules 
during the assembly phase 

W78-70469 910-10-00 

Lyndon B. Johnson Space Center, Houston. Tex 
GUIDANCE AND NAVIGATION 
Charles E. Manry 713-483-4217 

This RTOP provides for the design, fabrication, and flight 
demonstration on the Space Shuttle vehicle of manual optical 
device(s) suitable for navigation and pointing of manned space 
vehicles. It is intended that the instrument(s) be window- 
mounted and provide range, range rate, and pointing capability 
over distances from several miles to within a few feet of the 
target. This should encompass the spectrum of requirements of 
terminal rendezvous, line-of-sight navigation, stationkeeping, and 
docking/berthing associated with the assembly of orbital modules 


and other large space structures The device is envisioned as 
either a primary instrument or as a crew monitor for automatic 
systems. The device will be designed around conventional optical 
elements and will include the evaluation of image intensifiers 
for use at night or m deep shadowing conditions. An optical 
sight will be developed and, after simulation studies a range/range 
rate measurement capability will be added Laser techniques, as 
well as conventional stadiametric ranging will be investigated 
Specifications will be developed for a flight demonstration using 
the Space Shuttle 

W78 -70470 910-10-00 

Marshall Space Flight Center, Huntsville. Ala. 

GUIDANCE-AND NAVIGATION 
D 0 Lowrey 205-453-1578 
(506-19-19) 

This RTOP describes the advanced development program 
and analytical studies and tradeoffs planned in the guidance 
and navigation area to develop a Scanning Laser Radar (SLR) 
system that can provide e rendezvous and docking sensor for 
Space Base/Station and other spacecraft such as the Space 
Transportation System and the Orbital Operations The Scanning 
Laser Radar Sensor is a system that provides highly accurate 
measurements of range, range rate, azimuth and elevation angles 
and angle rates, and the relative roll index between a target 
vehicle and the vehicle on which the sensor is mounted The 
system can measure ranges from 1 10 nautical miles down to 
close dock range of approximately 2-5 centimeters The Scanning 
Laser Radar development is an m-house development program. 
The SLR utilizes optical techniques for collimating an extremely 
narrow beam of invisible energy at a wavelength of O 83 microns 
The laser power generating source is a solid-state gallium arsenide 
laser diode operating in the internal selected mode The SLC 
system scans a 30 x 30 degree field of view and can be utilized 
as radar sensor for stationkeeping of free flyer spacecraft In the 
proximity of the space base The system is also adaptable to 
alignment measurements of large space structural members. 

W78-70471 910-13-00 

John F. Kennedy Space Center. Cocoa Beach. Fla 
INSTRUMENTATION 
P. D Toft 305-867-2780 

The objective of this project is to provide instrumentation 
to support KSC launch operations The automation of chemical 
analytical instrumentation processes is desired to reduce the 
manpower required, to increase proficiency, and optimize 
processing equipment requirements to support microchemical 
sample analyses The development of signature and modal analysis 
techniques for malfunction investigations will reduce 0 8( M 
requirements for GSE equipment at KSC Automation of the 
failure analysis process for electropneumatic components can 
decrease time for the process and improve the individual hardware 
item test results This could result in increased cost effectiveness 
for reducing checkout time and costs. 

W78-70472 910-13-00 

Marshall Space Flight Center, Huntsville, Ala 
ADVANCED INSTRUMENTATION 

T A Parnell 205-453-5130 

The objective is to establish design criteria and operational 
limitations on future manned space missions and systems that 
may be imposed by the radiation environment of space Specific 
objectives are. (1) to identify the radiation hazards and significant 
effects from trapped belt, cosmic ray. and solar flare particles, 
(2) to define possible protective measures and required monitor- 
ing instrumentation for the radiation, (3) to determine operational 
modes that minimize radiation effects, and (4) to identify and 
investigate previously unconsidered radiation problems related 
to future space missions, especially those of long duration or 
with large structures Models of various components of space 
radiation are kept current and improved where new data exists 
from other sources, particularly the GSFC data bank The presently 
available particle transport programs will be improved where 
necessary for specific analyses, particularly for brehmstrahlung 
and for the lowest energy protons. Efficient particle transport 
methods for treating heavy cosmic ray nuclei in complex structures 
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will be developed. The radiation environment models and 
transport methods will be applied to future space missions and 
systems to assess hazards, significant effects, and possible 
operational impacts from the radiation 

W78-70473 910-13-14 

Lyndon B. Johnson Space Center, Houston, Tex 

FIBER OPTICS INSTRUMENTATION FOR OXIDIZER 
TANKS 

A. W Warden 713-483-3958 

The United States Space program now and in the future 
uses highly explosive fuel such as liquid hydrogen (LH2) and 
oxygen (LOx). In the past when a hazardous condition existed, 
the risk has been controlled by very careful quality control and 
extensive testing to reduce the probability of failure to a low 
number. The result of this approach is to increase the cost of 
inexpensive hardware. The objective of this RTOP rs to eliminate 
the current carrying wires inside spacecraft tanks by developing 
sensors that use fiber optics to carry the measurement signal 
The approach is to develop irquid level, pressure, and temperature 
sensors for use in LH2 ahd LOx tanks. The tank penetration 
will be a fiber optic bundle which will transmit light to passive 
sensors which will measure the level, temperature, and pressure 
by some optical property thereby eliminating the need to pass 
electrical current into the tank A secondary benefit to this 
approach will be a weight savings due to the light weight of 
glass fibers compared to copper wire leads of conventiona I sensors 

W78-70474 910-21-12 

John F Kennedy Space Center, Cocoa Beach. Fla 

MANUFACTURING AND INSPECTION 

P. D. Toft 305-867-2780 

The objective of this effort is to develop the necessary 
technology to provide an improved cost effective Shuttle Thermal 
protection System Repair technique The current Shuttle Program 
baseline requires replacement of repaired thermal tiles on the 
Orbiter after a single flight The technology developed under 
this RTOP will significantly impact this established baseline and 
reduce -orbiter refurbishment costs and time 

AW78-70475 910-26-00 

Lyndon B Johnson Space Center. Houston. Tex 

ALGORITHM DEVELOPMENT - DEVELOPMENT OF ANA- 
LYTICAL ORBIT PROPAGATION TECHNIQUE WITH 
DRAG 

G. Weisskopf 713-483-2855 

The objective of this RTOP is to produce an efficient and 
well documented computer program for the prediction of earth 
satellite orbits The program will be based on analytical solutions 
to the equations of motion as opposed to numerical integration 
The program will include a method for taking into account the 
effects of atmospheric drag and the higher order zonal and 
tesseral terms of the earth's geopotential function. The approach 
in accomplishing the objective of this RTOP will be to build 
upon and refine some of the developments from several previous 
and related RTOPs In particular Pioncere Similar (PS) element 
formulation, 'mean-element' initialization, and an. analytical drag 
formulation will be refined and combined into one program This 
program will be tested against existing and proven methods, 
and a complete program and user's guide documentation will 
be provided This analytic orbit propagation program with drag 
will be of great practical value in applications such as analysis 
of long term orbit stability and satellite attitude control for large 
space structures, like the solar power satellite. It will also be of 
significant value in on-going programs involving the missiort 
planning and flight design for the Space Shuttle and its payloads. 

W78-70476 910-27-03 

Lyndon B Johnson Space Center, Houston, Tex 
PAYLAOD DEPLOYMENT AND RETRIEVAL SYSTEMS 
SIMULATION DEVELOPMENT 
R E McAdams 713-483-6347 

The overall objective of this RTOP is to provide a computer 
dynamic simulation capability incorporating the Orbiter, Payload 
(PL), and Payload Deployment and Retrieval Systems (PDRS) 
dynamics, and the proximity plume impingement effects from 


the Orbiter control systems and from the PL control systems. 
This will provide a capability for dynamic digital analysis of 
payload deployment and retrieval concepts and applications The 
scope of the tasks delineated in the original RTOP have been 
changed to the extent that the program development has been 
accelerated and the modeling of specific payloads has been 
Incorporated Briefly, this task entails the modification of 
existing models which simulate the various shuttle systems 
employed during PDRS operations for the purpose of assimilating 
those models into an existing 6-DOF digital computer program 
which can be used to analyze and assess the combined 
dynamical effects of the integrated systems in simulated natural 
and induced environments (eg. plume impingement effects) In 
addition, the simulation will provide the capability to perform 
detailed relative motion analysis of the Orbiter and payload Also, 
preliminary analysis involving planned specific payload will be 
performed to verify and demonstrate the simulation capability 
and flexibility to accommodate future payloads as yet undefined 

W78-70477 910-27-04 

Lyndon 8. Johnson Space Center, Houston, Tex 
ADVANCED MISSION DESIGN PROTOTYPE SYSTEM 
E C Lineberty 713-483-5276 

This task continues the conceptual development and feasibility 
studies of executive control logic (MDEX) for an advanced flight 
design system The logic will provide overall control for the Sight 
design system, and will provide interactive assistance to the 
user of the system This includes module sequencing for interactive 
analysis, prompting, initialization control for batch processing, 
data base interface, automated documentation interface control, 
and graphics interface control. Support will be provided for 
integration assistance in the overall development of the Right 
design system This integration activity includes MDEX. the data 
base, the interactive operating mode, the batch operating mode, 
graphics, and automated documentation. In addition, the 
operational suitability of the overall approach will be evaluated. 

W78-70478 910-27-05 

Lyndon B Johnson Space Center, Houston, Tex 

NUMERIAL INTEGRATION, NUMERICAL AND DYNAMICAL 
STABILITY 

Bobby Uzzell 713-483-4907 

The objective of this study is to continue the development 
of efficient Runge-Kutta (RK) methods which have pairs of 
solutions that may be used to estimate the local truncation errors. 
In particular, m-fold Runge-Kutta methods for both first and 
second order differential equations will be included These methods 
are now more applicable than ever because of the large effort 
currently being devoted to the development of algorithms and 
portable compilers that utilize the Taylor series method The 
advantage of these portable compilers will be that the first few 
terms of a Taylor series can be computed efficiently, with little 
effort by the user However, this efficiency diminishes rapidly as 
the number of terms increases. As a consequence, the combination 
of the Taylor series method and the m-fold RK methods will 
provide a very efficient software package for solving ordinary 
differential equations A second objective of this study will be 
to study the interaction of numerical and dynamical stability of 
several systems of ordinary differential equations, which apply 
to trajectory propagation The approach will be to investigate 
the behavior of integrals of motion of the various systems of 
equations during numerical integration 

W78-70479 910-27-07 

Lyndon B Johnson Space Center, Houston. Tex 
DEVELOPMENT OF METHODS FOR STUDYING ORBIT 
DESIGN. CONTROL AND LIFETIME 

Victor R. Bond 713-483-4907 

Orbit computational methods that have been developed to 
a large extent under previous Advanced Development RTOP's 
will be used in the development of computer software which 
will support mission planning activities for shuttle operations 
and shuttle delivered payloads Specifically, the objectives which 
will be addressed are. (1) orbit design and control for the Solar 
Power Satellite (SPS), (2) utilization of non-gravitational (for 
example, solar pressure) perturbations for spacecraft trajectory 
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and attitude control (for SPS and spacecraft using solar pressure 
for propulsion), (3) develop techniques for stationkeeping and 
assessing methods of avoidance of other spacecraft at geosyn- 
chronous altitudes; and (4-) geosynchronous satellite lifetime 
studies The approach will be to use existing documented trajectory 
propagation programs (KSFAST. KSMULT, STEPR, PSANS) and 
other computational algorithms using the highly efficient and 
accuracy-controlled orbital elements such as KS, PS. and DS 

W78-704S0 ' 910-28-00 

Marshall Space Flight Center, Huntsville, Ala 
SOFTWARE PROCESSES 
John D. Capps 205-453-01 34 

The objectives of this effort are to develop automated 
techniques and management disciplines for the specification and 
verification of software, to demonstrate the useability and 
application of these methods and to devleop generalized user 
procedures The FY-75 effort placed emphasis on analysis of 
existing techniques and design of a unified system approach to 
software development and testing FY-76 efforts completed the 
implementation of these techniques FY-77 efforts began the 
application, testing, and refinement of the Software Specifications 
and Evaluation System (SSES) components The FY-78 effort 
will continue the FY-77 activities This total RTOP effort will 
provide new capabilities for reducing total software testing time 
without sacrificing confidence in performance, and at the same 
time improve the cost ratio between hardware/software systems 

W7S-704S1 , 910-31-00 

Marshall Space Flight Center, Huntsville, Ala 
SPACE OPERATIONS TECHNIQUES 
E E. Engler 205-453-3958 

The general objective of this RTOP is to provide a coordinated 
program of development for operational techniques in two different 
areas The areas to be studied are the fallowing: (1) space 
qualified, leakproof, fluid connectors for orbiting vehicles, and 

(2) man/system simulation requiiements for extending man's 
capabilities to perform assembly, maintenance, and transfer 
activities in space. The approach for this program will be to 
develop test hardware or systems for the areas above These 
test Items will be evaluated according to the requirements 
developed within the program The fallowing tasks will be 
performed (1) zero gravity/vacuum leakproof fluid connector, 
and (2) develop and perform man system simulation tests to 
evaluate design and hardware concepts 

W78-704S2 910-31-01 

Lyndon B Johnson Space Center, Houston, Tex 

FORMULATION OF CONSUMABLES MANAGEMENT 
MODELS 

W. Scon 713-483-3278 

The overall ob|ective of this RTOP is to define and develop 
the consumables management requirements for all phases of a 
repetitive vehicle space program This RTOP is directed toward 
development of Advanced Spacecraft consumables management 
techniques which do not require personnel specifically trained in 
consumables technology in the routine planning, crew training, 
and flight operation for highly repetitive vehicles The goal is to 
provide a management system which will result m a saving of 
$35.000/flight over currently employed techniques. The best 
approach to satisfying the objectives is to develop a relatively 
automated (ground or onboard) method of processing flight data 
to maintain the mission planning, crew training, and flight data 
base for the feet and/or individual delivery spacecraft as required 
to support consumables subsystem maintenance, logistics, as 
well as reduce planning and flight dispersions. The developmental 
consumables management software will be modified into a more 
automated version which will process the fight data base for 
the consumables management portion of the total flight planning 
system 

W78-70483 910-31-02 

Lyndon B Johnson Space Center. Houston, Tex 
DEVELOPMENT OF CRYOGENIC PVT ALGORITHMS FOR 
SPACE APPLICATIONS 
W. Scott 713-483-3278 


The objectives of the continuation of this RTOP are to 
accomplish the following task ( 1 ) fluid pack maintenance, a 
low level of effort designed to support the basic fluids pack 
developed under the current RTOh (2) develop software to 
predict slush cryogen storage time (or self pressurization) from 
triple point to near solid, for both mixed and unmixed fluids in 
cryogenic tanks over a range of heat leaks to be determined, 

(3) continue RF gaging work and develop software to provide 
predictive capability for gage verifications and error analysis and 

(4) correlation of He2 properties in support of the NASA/ARC 
]R telescope for Spacelab 1 The first two objectives will be 
continuations of the work started this fscal year Task 1 is a 
continuing item which provides new data to the fluids pack as 
NBS makes it available Task 2 will aid the mission planners 
and systems designers m 'determining quality requirements for 
each cryogenic tank used on extended mission Task 3 results 
from problems uncovered in the current RF gaging program 
The software diagnostic program will be used to supplement 
the experimental program and subsequently provide the basis 
for performing an error analysis of the system. Task 4 is a PVT 
development of the He2 properties for use by the IR telescope 
for Spacelab 1 This would not only benefit the Ames Research 
Center but would be an enhancement to the fluids pack program 

W78-70484 910-31-03 

Lyndon B Johnson Space Center, Houston, Tex 
SPACE OPERATIONS TECHNIQUES 
R. C Ried 713-483-3676 

The technical objectives are to determine similitude modeling 
methods and requirements for design, development and certifica- 
tion of the structure and control systems for large space erectable 
structures and to provide analysis techniques for describing the 
dynamic characteristics (including loads and displacements) of 
large variable geometry structures Similitude techniques will be 
used to establish scaling laws necessary to define the structural 
response of prototype structures from model test data. Once 
applicable similitude has been established, experimental ap- 
proaches for verification will be designed, built and tested. The 
similitude relationships will then be used to design prototype 
structures, supported systems and attitude and stability control 
systems Select variable geometry structural characteristics will 
be weighed against existing dynamic'analysis capabilities to define 
development requirements and assess approaches necessary for 
extension Analysis capabilities will be developed as required to 
adequately describe dynamic motions and loads for structures 
which are being deployed, assembled or manufactured in space 

W78-70485 910-31-08 

Lyndon B Johnson Space Center, Houston, Tex 
ADVANCED CREW ACTIVITY PLANNING SYSTEM 

J A Wegener 713-483-2541 

The purpose of the study is to develop software techniques 
that provide advanced interactive computer capabiJities for the 
Crew Activity Planner. The prototype planning modules developed 
through this study will be utilized for the preflight and real time 
automated generation of crew activity timelines for STS operations, 
and will provide capabilities directly applicable to autonomous 
on-board activity scheduling required for space station and space 
construction operations The contractor will participate in the 
requirements definition and conceptual design studies' to 
support the development of the crew activity planning system 
The contractor will then develop and implement the software 
required utilizing GFE computers 

W78-7048B 910-31-10 

Goddard Space Flight Center. Greenbelt, Md. 

CONTINGENCY IN-ORBIT SERVICING STUDY 

James E. Phenix 301-982-4121 

The objective of this RTOP program is to develop and 
demonstrate the concepts necessary to (1) perform planned EVA 
and emergency jettison of Flight Support System (FSS) safety 
critical elements (2) perform Remote Manipulator System 
(RMS) deploy/ retrieval of MMS-class spacecraft directly from/ into 
the retention cradle (RC): and (3) develop design concepts for 
an RMS end effector capable of removing or installing spacecraft 
appendages such as solar arrays, antennas, etc The specific 
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objectives related to these three operations are as follows f1) 
determme Flight Support System (FSS) structural/mechanrcal 
interface designs which permit efficient EVA disassembly, (2) 
determine FSS RMS grapple interface designs which permit RMS 
removal and Orbiter separation; (3) determine EVA tool designs 
necessary for disconnecting jettisonable FSS elements: (4) 
determine procedures and remote TV and lighting requirements 
for RMS MMS direct to retention cradle berthing. (5) determine 
RMS end effector tool design requirements necessary for the 
installatiort or removal of nonstandard .payload appendages 

W78-70487 910-31-13 

Lyndon B Johnson Space Center. Houston, Tex 
SPACE DEBRIS 
D J Kessler 713-483-5311 

As the number of objects in Earth orbit increases, a point 
will be reached where collisional break-up becomes a significant 
source of new objects This process parallels the evolution of 
the asteroid belt, but in a much shorter time frame Once the 
process begins, a belt of debris will be formed that potentially 
will exceed the natural meteoroid flux near Earth. The objectives 
of this study are to: (1) define the debris environment in Earth 
orbit, (2) determine when collisional break-up will become a 
significant source. |3) determine the consequences of this source, 
14) evaluate the most effective actions to minimite the hazard 
to other spacecraft, (5) determine when these actions are required, 
and (6) evaluate the need for a space based experiment. The 
objectives will be accomplished through a combination of math 
modeling, ground based observation, and hyper-veloeity impact 
test 

W78-70488 910-31-15 

Goddard Space Flight Center, Greenbelt, Md 
SPACECRAFT RETRIEVAL AIDS 
David Suddeth 301-982-2697 

The objective of the satellite-mounted deployable boom 
system study is to develop a design approach for a mechanism 
suitable for aiding the Shuttle during spacecraft retrieval 
operations Spacecraft of different weights may require differences 
in the design This study is intended to establish those differences 
as well as a fundamental design approach A combination of 
in-house and out-of-house effort is required to support the above 
objectives The orbital relationship among the Shuttle, the 
spacecraft and the RMS fitting at the end of the boom will be 
compared, the dynamics of the boom and the deploying-retractrng 
mechanism will be evaluated 

W78-70489 910-31-1$ 

Lyndon B Johnson Space Center, Houston, Tex. 
FORMULATION OF CONSUMABLES MANAGEMENT 
MODELS FOR ADVANCED SYSTEMS STUDIES 
Walter Scott 713-483-3278 

The objective is to provide the capability for effective modeling 
and data management of consumables-related subsystems 
performance analysis of advanced missions and spacecraft in 
support of consumables analysis The objective stated above will 
be accomplished through the following steps (1) identify advanced 
component and performance analysis requirement for advanced 
space vehicle system including definition of specific characteristics 
and requirements for management of subsystem with regard to 
criticality of sequencing of events, consumable loading, dump 
and resupply scheduling, and redline critena. (2) establish menu 
of current and anticipated future state-of-the-art components and 
networks that may be applied to advanced spacecraft; (3) develop 
an interactive/conveisational computer program for performance 
analysis of consumables-related subsystems with maximum 
utilization of existing software: and (4) verify and document the 
program 

W78-70490 910-32-00 

Lyndon B Johnson Space Center, Houston. Tex 

ADVANCED TECHNOLOGY-NONVOLATILE SEMICONDUC- 
TOR MEMORY 

Miohael'K. Hendrix 713-483-4061 

The objective of this development is the acceptability 
demonstration through thorough evaluation testing of a low cost. 


standardized, prototype non-volatile (information is retained if 
power to the device is lost) semiconductor memory This device 
may be used advantageously in experiments control systems, 
and particularly in data systems applications where low power, 
small size, and high reliability are required The memories will 
be designed as a standardized functional block which can be 
assembled into large, low cost, mass memory arrays This 
development effort will be conducted in three stages' (1) A 
previously completed study was made to determine which 
microelectronic integrated circuit technology best satisfied the 
performance, cost, and reliability requirements consistent with 
the specific data storage applications The results of this study 
will be used to define the design requirements for the microelec- 
tronic chip (2) A microelectronic chip will be designed, fabricated, 
and tested Key design parameters will be retention time, 
interrogation time, power dissipation, transient tolerance, and 
radiation resistance Evaluation testing of key electronic pa rameters 
will verify performance of device and demonstrate its reliable 
use in higher level assemblies (3) A microelectronic hybrid 
assembly (consisting of several non-volatile chips interconnected 
on a common substrate) will be designed, fabricated, and tested 
to the requirements of Data Systems Branch/EGA The results 
of subsequent detailed evaluation testing will prove the acceptabil- 
ity of using the nonvolatile microelectronic chip in spacecraft 
systems applications. 

W78-70491 910-33-00 

Lyndon B Johnson Space Center. Houston. Tex. 
INFORMATION MANAGEMENT SYSTEMS 
E. A Dalke 713-483-2851 

The objective of this RTOP is to develop the technology of 
advanced information management systems required for large 
and complex manned and unmanned space systems operating 
in earth orbit environments The basis for the advanced system 
will be a distributed architecture utilizing the maturing microproc- 
essor technology to develop intelligent vehicle subsystems Fibre 
optics wid. serve as the inter-system communication medium 
and holographic techniques will be evaluated for mass data storage 
and retrieval Particular emphasis will be placed on the mechaniza- 
tion of techniques of fibre optics bus system representative of 
large information systems including methods of bus splitting and 
terminal connection in black boxes to insure proper data 
transmission and EMI compatibility The approach will be to 
synthesize representative distributive architecture and to mechan- 
ize a laboratory version of critical system elements utilizing 
off-the-shelf microprocessors and fibre optics components to 
evaluate hardware/software concepts and resolve system 
issues Representative fibre optics elements will also be subjected 
to EMI test and evaluation EMC design guidelines and eventual 
design specifications will be documented Holographic Technology 
applicable to mass data storage will be evaluated and high 
development risk areas assessed Breadboard hardware will be 
fabricated to demonstrate the technology and to produce low 
cost light weight systems 

W78-70492 910-33-00 

Marshall'Space Flight Center, Huntsville. Ala. 

INFORMATION MANAGEMENT SYSTEM 
J B White 205-453-3987 

(790-40-29, 656-50-01; 656-12-01. 656-21-02. 506-20-69; 
506-20-59) 

The objective of this effort is to define an advanced technology 
flight computational system which will be capable of performing, 
reliably, the functions required by space systems such as space 
base, large space structures, space transportation systems 
structures, and teleoperatcrs/ manipulators Key technical areas 
to be addressed are requirements generation, definition of 
computational characteristics, candidate system architectures and 
configuration analysis and evaluation, definition of level of 
redundancy to be used, LSI technology selection, computational 
system specification, preliminary design, and fabrication and 
testing of an engineering breadboard The approach which will 
be taken is cost effective, since full advantage will be taken of 
all the spinoff, fallouts, knowledge, and experience achieved from 
past and ongoing programs. No new computer components/ 
circuits/ modules will be developed, but maximum use will be 
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made of off-the-shelf, commercially available LSI functional blocks 
and elements These elements will be organized, employed, and 
interconnected in a manner to optimize the required configuration 
and yield performance compatible with the latest technology 
developments Power, weight, and volume will be minimized 
through the application of'LSI technology 

W78-70493 9TO-3S-00 

Lyndon B Johnson Space Center. Houston, Tex 
SYSTEMS ENGINEERING ANALYSIS 
H P Davis 713-483-3083 

Large scale operations in geosynchronous space will require 
the fueling of orbital transfer vehicles in low Earth orbit according 
to current concepts. The transfer of propellant -to-low..Eanh orbit 
and its subsequent use in the OTV's involves questions of 
zero-transfer and storage that need resolution in terms of the 
overall systems impact This RTOP will provide a preliminary 
design definition and comparative systems analysis for several 
orbital propellant provisioning concepts Techniques for the storage 
and transfer of propellants in orbit will be further defined and 
evaluated The production of cryogenic oxygen and hydrogen by 
the electrolysis of water in orbit will be studied further based 
upon FY-77 study results and evaluated against conventional 
methods for a range of volume and usage rate requirements 
Evaluation criteria will include technical risk and cost 

W78-70434 910-36-00 

Lyndon B Johnson Space Center, Houston, Tex 
MECHANICAL SYSTEMS 
C Covington 713-483-4310 

The objectives of the tasks covered in this RTOP include 
(1) evaluation of design concepts for space crane joints, end 
effectors, and control systems; 12) definition of operational 
requirements, design concepts and analysis, and evaluation of 
candidate concepts for orbital assembly berthing systems: and 
(3) development of a single unit electromechanical flight control 
actuator capable of performing rotor position sensing and 
tachometer functions The approach will include: conducting an 
orderly phased program approach by developing system require- 
ments to meet the technical objectives, conducting conceptual 
and/or preliminary design of candidate concepts and hardware 
requirements, and performing detailed design and manufacture 
of selected scaled or full sized hardware for in-house test 
and/or evaluation 

W78-70495 910-37-00 

Marshall Space Flight Center. Huntsville. Ala 
CRYOGENICS 
E H, Hyde 205-453-3626 

The basic program objective is to develop a cryogen 
component technology base suitable for input into realistic trade 
studies involving cryogen propellant management subsystem 
options Analytical studies, environmental parameters, and 
component development will be combined to establish design 
data-on performance and reusability Operational constraints and 
interface design criteria will be a principal output of the subsystem 
and system testing Subsystem concepts will be tested to identify 
system interface problem areas and assess the maintenance/ 
cost relationship Advanced concepts developed under prior 
technology programs which have not been applied to flight 
vehicles, but already have a hardware development history, will 
be utilized Specific propellant management areas to be as- 
sessed in combined component testing include Multilayer 
Insulation (MLI) reusability, zero-g propellant acquisition, and low 
or zero NPSH pumping. Analytical studies will define the 
parameters and components that control subsystem performance. 
Subsystem concepts will be integrated and tested to identify 
system interface problems and the maintenance/oost trade 
relationships 

W78-70496 910-37-04 

John F Kennedy Space Center, Cocoa Beach, Fla 
CRYOGENICS 
W H Boggs 305-867-2780 

The FY-78 objective wili he to complete the technology 
base for producing and handling slush oxygen and slush hydrogen 


in preparation for future long space missions This effort is in 
concept with related activities at JSC 

W78-70497 910-38-00 

Lyndon B Johnson Space Center, Houston, Tex 

MATERIALS 

R E Johnson 713-483-2050 

The objectives of this RTOP are to provide technical design 
data applicable to the development and testing of large structures 
to be fabricated or assembled in space for the purpose of power 
generation in space or for the construction of large antenna in 
space A second objective is to provide a room-temperature curing 
paint system that meets spacecraft compatibility requirements 
as well as providing an improvement over existing systems in 
flammability resistance The approach to be taken in FY-78 will 
be to define material requirements from design definitions and 
environmental definitions now in work at JSC From these 
requirements, coatings, films and composite materials will be 
selected for further study No significant testing will be done in 
FY-78 but test techniques, equipment requirements and accept/ 
reject criteria will be established for use in subsequent RTOP 
activity The interior paint study will complete the development 
of a latex-fluorocarbon paint system by incorporating Intumescent 
agents to improve fire resistance. 

W78-70498 910-38-00 

Marshall Space Flight Center, Huntsville, Ala. 

MATERIALS 

J C Horton 205-453-5090 

The objectives of atl the tasks described below are the 
development of materials, and the materials data, needed for 
advanced space systems requiring long life with a minimum of 
degradation in the space environment. Included will be the 
development and testing of new space lubricants, study of solar 
radiation effects on glasses and means of prevention, characteriza- 
tion of materials for expanded ngidized structures in space, and 
the study of the effects of space exposure and outgassing products 
on materials All the tasks will be continuing efforts, except the 
last, which is a new start. The tasks include' (1) task 10-ferrof1utd 
bearing lubrication development, (2) task T4-evaluation of space 
compatible lubricants' (3} task 15-evaluate effects of solar 
radiation on glasses. 14) task 16-expandable UV-ngidized materials 
for space structures, and (5) task XX-effects of space exposure 
on composite materials and effects of outgassing products on 
solar arrays 

W78-70499 910-39-00 

Marshall Space Flight Center. Huntsville. Ala 
AEROTHERMODYNAMICS 
W K Dahm 205-453-3017 

The objective of the RTOP is to provide engineering tools 
to solve critical aerothermodynamic problems of advanced space 
vehicles The task to be performed is TASK 04 - Aerodynamics 
for aeromaneuvenng and Aerobraking Vehicles Tethered 
subsatellites and aerobraking and aeromaneuvering spacecraft 
operate in the ‘hypersonic transitional rarefied gas flow regime 
of the upper atmosphere Vehicle design requires confident 
prediction of aerodynamic characteristics; however, wind tunnel 
test capabilities are quite inadequate in this regime, and analytical 
means for aerodynamic design are virtually nonexistent This task 
IS to develop computer programs for aerodynamic and aerother- 
modynamic design of vehicles in this flow regime. Considerable 
lead lime is required to give the programs maturity by the time 
they are to be applied The task requires the solution of the full 
Navier-Stokes equation for low density, hypersonic flow around 
bodies of arbitrary shape and attitude Finite rate chemical 
reactions must eventually be included Modern computer 
capabilities render such solutions possible Axisymmetric bodies 
will be treated at the start, proceeding eventually to arbitrary 
body shapes Results will he checked against available wind 
tunnel data at the periphery of the regime, and against the 
available set of academic solutions 

W78-70500 910-42-00 

Marshall -Space Flight Center. Huntsville, Ala, 

SIMULATION (ADVANCED HYBRID COMPUTING SYS- 
TEM - AHSC) 
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obtained by specialized data packages, will be utilized to verify 
aerodynamics and aerothermodynamic performance as well as 
resolve many basic fluid mechanic questions. 

W78-70295 750-04-04 

Langley Research Center, Langley Station, Va 

SHUTTLE INFRARED LEESIDE TEMPERATURE SENSING 
(SILTS) 

J. C Dunavant 804-827-3984 
(506-26-13) 

To extend the knowledge of the basic aerothermodynamics 
of leeside flow fields and heat transfer on large lifting vehicles 
into flow regimes which are inaccessible to investigations in 
ground facilities through sensing of leeside surface temperatures 
during shuttle orbiter entry with an infrared scanner. These data 
will permit development of improved leeside flow field and heat 
transfer prediction techniques which are required to reduce 
considerably the weight and cost of thermal protection systems 
on the leeside of future space vehicles This experiment utilizes 
a highly developed infrared scanner and recording system which 
will be qualified for the severe ascent environment in a 
development program at the Langley Research Center The 
instrumentation and supporting equipment will be installed -in a 
pod and tested by the Langley Research Center, the structural 
pod will be manufactured by the shuttle orbiter contractor, and 
the experiment installation modification kit will be delivered to 
the Palmdale orbiter assembly site for installation in the Orbiter 
102 The SILTS instrument will be installed at KSC 

W78-70296 750-04-05 

Ames Research Center, (yioffett Field, Calif 
INFRARED IMAGERY OF SHUTTLE 
6. L. Swenson 415-965-5263 

The objective is to design, develop, and conduct an experiment 
to be used m conjunction with the first orbital flights of Shuttle 
The experiment is part of the Oibiter Experiments program and 
will obtain measurements of surface temperature of the Tower 
and side surfaces of Orbiter by means of remote high resolution 
infrared imagery This imagery is obtained on board the C-141 
Airborne Infrared Observatory. The experimental equipment to 
be developed consist of an acquisition telescope and appropriate 
servo system, a cryogenically cooled focal plane and detector 
array, and a data handling and storage system. 

W78-70297 750-04-06 

Ames Research Center, Moffett Field, Calif 
OEX THERMAL PROTECTION EXPERIMENTS 
H K. Larson 415-965-5369 
(506-16-41) 

The objectives of these experiments will be (1) the flight 
demonstration of advanced thermal protectron systems (TPS) 
materials for the Shuttle Orbiter and (2) to obtain a better 
understanding of TPS re-entry heating effects that may permit 
TPS cost and weight reductions for shuttle and advanced Space 
Transportation Systems Five separate experiments will be flown 
as test panels or tiles replacing baseline TPS on the Shuttle 
Orbiter during Orbital Flight Tests (OFT) and operational flights 
These experiments will take advantage of the real entry' heating 
environment that cannot be fully simulated m ground facilities 
to demonstrate advanced TP^ materials for possible orbiter 
retrofit and to investigate TPS heating effects. Temperature data 
will be obtained with existing and follow-on orbiter instrumenta- 
tion Baseline TPS procedures and tooling will be used, and 
none of the experiments wili impact orbiter operations. The 
experiments will be designed and fabricated by both in-house 
and contract efforts, and experiment hardware will be provided 
as GFE 

W78-70298 750-05-01 

Marshall Space-Flight Center, Huntsville. Ala. 

SHUTTLE TECHNOLOGY PAYLOAD PROGRAM SUPPORT 
Dave Gardiner 205-453-2277 

Technical and programmatcc support will he given the OAST 
Shuttle/ Spacelab Payloads Office m the following areas of the 
Office's responsibility (1) Identification of R&T program efforts 
that can be advanced through Shuttle-borne space experiments: 


(2) selection of efforts warranting definition studies, (3) review 
of definition study results and project plans, (4) preparation of 
announcements of opportunity and evaluation of experiment 
proposals subsequently received, (5) preparation of supporting 
data to be utilized in the selection of experiments and payloads; 
(6) maintenance of an experiment/payload data bank. (7) 
determination of mission/payload feasibility, (8) preparation and 
j'ustification of mission models. (9) verification of Space Transpor- 
tation System (STS) accommodations and requirements for 
planned mission, and (10) assurance that experiment develop- 
ment/implementation phase efforts remain compatible with 
mission requirements and STS accomodations. To aid in 
experiment acquisition efforts, MSFC will furnish the chairmen 
for peer evaluation groups and the executive secretary to the 
OAST Experiment Review Subcommittee. Remaining support 
activities will be fur'nished by normal MSFC organizational 
activities 
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Technical Consultant and Support 
Studies 

W78-70299 643-10-01 

Goddard Space Flight Center, Qreenbelt, (Vld 
TECHNICAL CONSULTATION SERVICES 
John E. Miller 301-982-5835 

The objectives are to perform studies and collect corrobative 
data supporting frequency allocations for space applications 
leading to efficient orbit-spectrum utilization and providing 
technical support to NASA's Technical Consultation Services 
Program The major elements are (1) orbit-spectrum utilization 
studies, (2) propagation and RFI modeling and measurements, 
and (3) special studies This RTOP supports (1) public services 
communications satellites. (2) NASA application satellites 
(LANDSAT, Seasat. Search & Rescue, ATS-6. CTS etc.), (3) active 
and passive microwave/ millimeter wave sensors, (4) data 
collection, and (5) NASA technicai support to FCC and national 
preparation to the 1979 G-WARC and 1982 RARC-B. These in 
turn support the following end objectives (1) frequency 
allocation/coordination for NASA applications satellites, (2) NASA 
and U.S. positions for the 1979 G-WAFiC and 1982 RARC-B, 
and (3) promote the development and efficient utilization of space 
telecommunications systems Expected results. Interference 
analysis, sharing criteria and frequency use plans for NASA 
applications mission will continue to be developed Documentation 
for the Land-Mobile Satellite Service allocations will he comple- 
ted Papers/ Reports will be prepared and critiqued for the 1979 
G-WARC and 1982 RARC-B preparation Modelmg/prediction 
of attenuation and depolarization in the 10 - 40 GHz band due 
to rain will continue and be documented in the Propagation 
Handbook 


W78-70300 643-10-01 

Jet Propulsion Lab. Calif. Inst of Tech. Pasadena 
TECHNICAL CONSULTATION SERVICES 
S A. Brunstein 213-354-6219 
(650-10-15) 

The obj'ective of this RTOP is to determine the technical 
and operational techniques that will allow effective space 
applications of the radio spectrum and of earth orbits while 
providing for equitable -frequency and orbit sharing between 
services concerned Also to actively support NASA/OA, OTP, 
FCC and DoS in gaining the necessary national and international 
acceptance of these techniques for efficient frequency and orbit 
utilization and sharing The approach will be to determine the 
requirements and technical factors affecting each, user, and then 
to develop an orbit and spectrum utilization design that allows 
effective operation and sharing by each user while minimizing 
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performance capability as 3 payload pointing system providing 
high accuracy pointing and stability (0 01 sec) and to demonstrate 
its payload Isolation effectiveness from earner vehicle disturbances 
In addition, flight qualification of the integrated system will be 
provided and will thus establish payload pointing system 
technology commensurate with payload requirements for the 
1980-1990 time period 

W78-70287 750-03-18 

Lewis Research Center, Cleveland, Ohio. 

CRYOGENIC FLUID MANAGEMENT 
Robert R. Lovell 216-433-4000 

A shuttle spacelab flight experiment will be developed to 
obtain data on the storage and supply of subcritical cryogenic 
fluids-in-a low-g evironment 

W78-7028S 750-03-20 

Jet Propulsion Lab , Calif Inst Of Tech , Pasadena 
SPACE CALIBRATION OF SOLAR CELLS 
R 6 Downing 213-354-6603 
(506-23-1 5) 

The objective of this program is to continue the solar cell 
calibration program taking advantage of the space environment 
of Spacelab and to correlate these data with those obtained 
from balloon flights The Spacelab program will provide the 
opportunity to evaluate existing calibration procedures as applied 
to current and new types of photovoltaic devices being devel- 
oped for future space solar power applications. Work to be 
accomplished in FY-78 includes evaluation of the balloon flight 
tracker and identification of design modifications which may he 
required to permit safe operation of this existing tracker design 
in the Shuttle/ Spacelab environment, 

W78-70289 750-03-21 

Lewis Research Center, Cleveland, Ohio 

SPACELAB TWO PHASE HEAT TRANSFER 

Robert R Lovell 216-433-4000 

(750-01-22; 506-21-12) 

A Spacelab facility will be developed to provide a capability 
to perform two phase heat transfer experiments in the low-g 
environment of space This effort will involve the user community 
throughout the design phase in order to make the facility as 
universal as possible 

W78-70290 750-03-25 

Lewis Research Center, Cleveland, Ohio 

SPACELAB 0-G COMBUSTION 

Robert R Lovell 216-433-4000 

(750-01-52, 506-21-421 

A Spacelab facility will be developed to provide a capability 
to perform combustion experiments in the low-g environment of 
space This effort will involve the user community throughout 
the design phase in order to make the facility as universal as 
possible 

W78-70291 750-03-26 

Marshall Space Flight Center, Huntsville, Ala 

GEOPHYSICAL FLUID FLOW EXPERIMENTS ON SPACE- 
LAB 

George H. Fichtl 205-453-0875 

This effort has as its objective the successful performance 
of geophysical fluid flow experiments on the first Spacelab mission 
with scientific team members Profs John E. Hart (PI) and Juri 
Toomre (Cl) of the University of Colorado; Dr. Peter Gilman (Cl) 
of the High Altitude Observatory, National Center for Atmospheric 
Research, and Drs George H. Fichtl (Cl) and William Fowlis 
(Cl) of the NASA/MSFC An experiment is viewed by the PI/CI 
team as being composed of the scientific theoretical and 
ground-based laboratory studies of Pl/Ci team members, the 
flight of the Geophysical Fluid Flow Cell (GFFC) (the instrument 
within which the experiments shall be performed) and the post 
flight analysis m which experimental and theoretical results will 
be analysed, compared and correlated by the PI/CI team and 
other members of the scientific Geophysical Fluid .Dynamics (GFD) 
community The scientific approach for accomplishing the GFD 
experiments shall be to use a spinning spherical capacitor (in 


earth orbit to eliminate background gravitational forces) with a 
dieiectric fluid and an imposed radial etactnc field across the 
capacitor gap to simulate a radial gravitational force field to, in 
turn, simulate GFD systems like the convective zone of the sun, 
planetary atmospheres, etc With this experimental arrangement 
the vector relationship between the simulated gravitational field 
and the rotation vector consistent with solar and planetary flows 
will be obtained The programmatic approach will be a balanced 
effort involving (1) experiment instrument definition, (2) science 
definition and support: (3) instrument design, fabrication, and 
test, (4) flight of the instrument on the Spacelab, and (5) post 
flight data analysis and comparison and correlation of results 
with theoretical predictions 

W78-70292 750-03-27 

Marshall Space Flight Center. Huntsville. Ala 
TRIBOLOGICAL EXPERIMENT8 IN ZERO GRAVITY 
Keith E. Demorest 205-453-1504 

The following paragraphs summarize the technical scope of 
two tribological experiments selected for development for flight 
on Spacelab. (1) The experiment entitled, 'Tribological Studies 
of Fluid Lubricated Journal Bearings in Zero Gravity,' proposes 
the operation of a conventional journal bearing and of a journal 
bearing which utilizes ferrolubrieants Basic behavior characteris- 
tics of journal bearings operating in zero gravity should be provided 
by this experiment. (2) The experiment entitled. ’Wetting, 
Spreading and Operating Characteristics of Bearing Lubricants 
in a 2ero Gravity Environment', will monitor the wetting process 
for selected lubricant-surface combinations and provide an 
understanding of the mechanism' of properly maintaining lubricant 
films and the effect of surface wettability on bearing performance 
and life in a space environment 

W78-70293 750-04-01 

Lyndon 8 Johnson Space Center, Houston. Tex 
ORBITER EXPERIMENTS (OEX) 

Donald P Gerke 713-483-3987 

The OEX Program has been initiated in support of OAST to 
utilize the Space Shuttle as a research vehicle The program 
objective is to collect data in the technology disciplines that 
will augment the research and technology base for future 
spacecraft design The data will be collected by utilizing the 
currently planned DFI configuration, by modifications and/or 
augmentations to the present OFT baseline instrumentation, and 
by development of experiments beyond the DFI capabilities for 
flight on the orbiter The primary goal of this activity is a more 
efficient utilization of the STS capabilities to obtain data with 
which to advance Spacecraft technology This RTOP includes 
the effort associated with project initiation, project support, 
experiment development initiation, experiment compatibility 
assessments, experiment integration activities, and Integration 
hardware development initiation The experiment development 
effort is the subject of additional RTOP's from the appropriate 
NASA Centers This RTOP is for FY-78 only 

W78-70294 750-04-02 

Langley Research Center, Langley Station, Va 
SHUTTLE ENTRY AIR DATA SYSTEM (SEADS) 

P. M Siemers 804-827-3984 
(506-26-13: 506-26-33) 

The objectives are to extend the knowledge of aerodynamics, 
aerothermodynamics and basic fluid mechanics into flow regimes 
previously inaccessible to the investigator through extraction of 
flight data during routine operation of the shuttle orbiter. This 
knowledge will be applied to venfy and increase the reliability 
of sophisticated computational prediction codes: to develop 
procedures to extrapolate wind-tunnel data to flight conditions: 
to improve the performance and Operational capability of the 
STS; and to provide a data base for studies of future aeronautical 
and aerospace vehicles The design, development, and calibra- 
tion of the Shuttle Entry Air Data System will be accomplished 
through in-house (LaRC) analysis and test programs supported 
by contracted studies The installed instrumented, nose cap 
incorporating the Shuttle Entry Air Data System will obtain flight 
data, during each. orbiter flight These data, in conjunction with 
inertial data, development flight instrumentation data, and data 
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R L Lawf&nce 205-453-5935 

The obiective is to cosponsor the design and development 
of an Advanced Hybrid Computing System (AHCS) with the 
Department of the Army, m particular, the Command of BRL, 
which will direct an all-digital approach to the AHCS, and MICOM. 
which will direct the analog attempt This objective should be 
met by the early 1980's Another objective is to jointly participate 
In defining and reviewing the hardware and software requirements 
and system architecture for the prototype development of the 
AHCS and evaluation of these prototypes The cosponsoring 
government agencies will have representation on a committee 
which will contract Phase B studies and monitor the efforts on 
these contracts It IS anticipated that Phase C and D efforts will 
be follow-on contracts to Phase B studies NASA will transfer 
funds to the two different commands, as needed, to participate 
in this project (as BRL has contracted for the digital AHCS to 
be delivered in March 1979, all NASA funds will be used by 
MSFC and MiCOM) Optional funding will allow NASA a hardware 
prototype from this effort 


W78-70501 910-47-00 

Marshall Space Flight Center, Huntsville, Ala 
ENVIRONMENT CONDITIONS 
W C Snoddy 205-453-2573 

The objectives are to characterize the naturally occuring 
environmental phenomena of spacecraft charging and the effects 
on charging caused by different surface materlais, and to define 
an optimum system for the prediction of impending changes in 
the spacecraft environrhent due to eruptions of major solar flares 
These objectives will Impact the design and operations of 
geosynchronous space structures The approach will be to extract 
appropriate- data from existing sources such as AST-6, plan 
additional measurements using the upcoming SCATHA and ISEE 
satellites, develop models of the interaction of large space 
structures with the environment, carry out an engineering 
assessment, and develop design criteria For the second objective, 
a correlative analysis of- solar flare data will be undenaken to 
determine those observations that serve as flare precursors. 
Specific data to be used are Skylab/ATM flare observations, 
NOAA satellite data and data obtained with the MSFC vector 
magnetograph facility (RJSM) A flare alert system will then be 
defined recommending, as appropriate, the use of existing and 
planned ground-based and satellite facilities. To accomplish 
these objectives the following tasks will be performed 
Task 01 - spacecraft charging at geosynchronous orbit, and 
Task 02 - solar flare alert system definition 

W78-70502 910-49-02 

John F. Kennedy Space Center. Cocoa -Beach, Fla 
METEOROLOGICAL INFORMATION SYSTEMS 
P D Toft 305-867-2780 

The objective of this effort is the improvement of meteorologi- 
cal forecasting and data gathering, transmission, and analyses 
at the Kennedy Space Center (KSC) 
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791- 40-11 W78.70096 
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Air Transportation System Studies 
791*40-13 W78-70097 

Aeronautical Systems & Prenning Analysis 
791-40-41 W78-70102 

Systems and Planning Analysis 
791.40*43 W78-70103 

System Techrtology Studies 

513*50*11 W78-70T26 

Short-Medium Range Advanced Technology Aircraft 

Design Studies 

516*50*01 W78-70139 

AIR WATER INTERACTIONS 

Knowledge of Atmosphere - Advanced Measuromerat 
Techniques 

505- 08-18 W78-70057 

AIRBORNE EQUIPMENT 

Airborne Experiment Platforms 
791-40-38 W78-70101 

Development of New Instrument Systems for Detection 

of Trace Constituents In the Stratosphere 
198-10-06 W78*70415 

Airborne PJatform Support for Stratospheric Sampling 

Program 

198*10*10 W78.70418 

A1RBQRNE/8PACE80RNE COMPUTERS 
Onboard Navigation Near*Earth Satellites 
506*19-26 W78-70203 

On-Board Data Processing 

506- 20*23 W78-70206 

Muftipurpose * User Oriented Software (MUST) 

520-72-03 W78.70266 

Software Engineenng for Flight Mechanics 
310-10*23 W7d-70426 

Attitude • Orbit Analysis 

310*10*26 W78-70427 

AIRCRAFT 

SCAR Stability & Control Technology 
743-05-04 W78-70151 

AIRCRAFT ACCIDENT INVESTIGATION 

Aviation Safety Operating Problems *and Survivability 
Materlats, NTSB Assistance) 

505-08-21 W78-70059 

AIRCRAFT ACCIDENTS 

Knowledge of Atmosphenc Processes 
505-08-18 W78.7005B 

Aviation Safety Technology - Flight Safety 
505*08*23 W78-70061 

Terminal Configured Vehicle Program 
513-52-13 W78-7012B 

Human Factors in Aviatiort Safety 
515.51*11 W78-70138 

AIRCRAFT COMMUNICATION 

Rotary Wing VTOL Operating Systems £xpenmont$ 

513- 54-13 W78-70131 

AIRCRAFT COMPARTMENTS 

Fire Systems and Full Scale Test 

510-56-17 W78-70110 

AIRCRAFT C0NFI6URATI0N6 

Advanced Right Dynamics Research 
505-06-53 W78-70O44 

Remotely Piloted Research Aircraft Tochnofogv 
505-11-54 W78-70093 

Advanced Rotorerafe Desigrt and Application Studies 

514- 50-01 W78-70132 

Advanced Transport Aircraft Technology 

616*50*23 W78-70140 

AIRCRAFT CONITRUenON MATERIALS 
Fire-Resistant Materials Engineering 

510-56-01 W78-70108 

Fire Resistant Materials Engineering 
510-56-05 W78-70109 

SCAR Siructures and Matenals Testing 
743*01*04 W7B-70157 

AIRCRAFT CONTIIOL 

Coclcprt Avionics Technology 

SOS-07-23 W78-700S3 

Flight Management Systems 

505.09*31 W7 8-70069 

Medium and Long Haul Cruise Aircraft Aerodynamics 
and Right Dynamics 

505*11-13 W78-70084 

Hypersonic Aircraft Aerodynamics and Flight Dynamics 

505- 11*33 W78-70089 

Digital FJy-By-Wtre Flight Expenment 

512-51-04 W78.70123 

General Aviation Advanced Avionics 
512-52-03 W78-70125 

Rotary Wing VTOL Operating Systems Expenmants 
613*54-13 W78-70131 

Energy Efficient Transport Flight Research 
516-53*04 W78-70143 

Supersonic Cruise Aircraft Research.-A«iv© Control of 
Aeroelsstic Response 

743-05*03 W78-70160 

Precision Pointing and Control Advanced Components 

506- 1d*16 W78*7020I 

AIRCRAFT DEMON 

Advanced Flight Dynamics Research 
505-06*53 W78-70044 

Mon-Axi$ymmetric Noitfe Aerothermodynamlcs 
505-11*22 W78-70086 

Combat Vehicle and Missile Aerodynamics and Flight 
Dynamics 

505-11*23 W78-70087 


High-Speed Aircraft Aerodynamics 
505-11*24 W7e-7008S 

Interagency and Indusinat Assistance and Testing 
505*11.41 W7e-70090 

Short Haul Air Transport Conceptual Design Studies 

791-40-11 W78-7009B 

Military V/STOL Aircraft Conceptual Design Studies 

791-40*21 W78-70098 

Short-Medium Range Advanced Techr)ology Aircraft 

Design Studies 

516-50*01 W78.70139 

Highly Maneuverable Aircraft Technology 
723 01-04 W78-701S1 

Quiet Short-Haul Research Aircraft (OSRA) 

769-02*01 W7B-70165 

AIRCRAFT ENGINES 

Engine Compositd Structures 

505.02.12 W78.70007 

Engine Dynamics and Performance Research 
505-05-22 W78-70029 

Advanced General Aviation Propulsion Research 

505- OS-62 W78-70033 

Materials for Advanced Turbine Engines (MATE) 

510- 63-02 W78-70105 

Stratosphenc Cruise Emission Reduction 

511- 55-02 W78-70116 

AIRCRAFT EOUIPMENT 

Onboard Navigation fnertial Sensors 

506- 19-29 W78-70204 

AIRCRAFT FUELS 

Fuels Research 

505 04-52 W78-70026 

Aircraft Propulsion Systems Safety Technology 
505 08-22 W7S-7OOB0 

Shon: Haul Air Transport (^nceptual Design Studies 
791-40*11 W78-70096 

AIRCRAFT GUJOANCE 

Applicabon of Guidance and Navigation Theory to 
Operations of Future Short-Haul Aircraft 
505-07-11 W78-7CK)49 

Integrated Control for STCU VTOL. and Rotorcraft 
505-07-31 W78 -70054 

AIRCRAFT INDUSTRY 

interagency and Industnal Assistance and Tasting 
505- 11*41 W78 -7(5090 

interagency and Indusinal Assistance and Testing 
505-11*43 W78 '70092 

AIRCRAFT INSTRUMENTS 

General Aviation Advanced Avionics 

512- 52-03 W78-70125 

AIRCRAFT LANDING 

Waka Vortex Minimization 

514-52-01 W78-70133 

AIRCRAFT MAINTENANCE 

Rotorcraft Systems Flight Validation 
518*51*01 W78-70147 

AIRCRAFT MANEUVERS 
Right Dynamics 

505*06*61 W78-70046 

High-Speed Aircraft Aerodynamics 
505- 1 1 -24 W78-700B8 

AIRCRAFT NOISE 

Propij)$>On Noise Research 

505-02-13 W78-7Q016 

Human Response to Noise 

505-09-13 W78-70067 

Aircraft Intenor Noise Reduction 
505*09*23 W78-70068 

Rotorcraft Aerodynamic Performance Dynamics and 

Handling Qualities 

505-10-21 W78-70077 

R/STOL Aemacoustics and Loads 
505-10-43 W78-70081 

Advanced Turboprop Program 

511- 57-02 W78-70119 

Rotary Wing VTOL Operating ‘Systems Expenments 

513*54*13 W7S-70131 

Rotorcraft Systems Flight Validation 
518-51-01 W78-70147 

Quiet Qean Short-Haul ExpcnineAtal Engine 
738-01-02 W78-70154 

SCAR Propuision Technology 

743- 03.22 W78-70158 

Quiet Propulsive Ult Technology - QSRA Propulsion 

Support 

769*02*02 W78-70166 

AIRCRAFT FARTB 

Aircraft Landing Systems Efficiency Improvamenis 
505-08-33 W78-70065 

AIRCRAFT FERFORMANCE 

Right Dynamics 

505-06-63 W78-70047 

Aerodynamic Flight Research 
505-11-14 .W78-7O085 

Rotorcraft Systems Flight Validation 
518-51-01 W78-70147 

Quiet Cfean $hort«HauT Experimental Engine 
738-01*02 W78-70154 

Tilt Rotor Research Aircraft 

744- 01-01 W78-70182 

AIRCRAFT REUA9ILJTY 

General Aviation Advanced Avionics Systems 

512- 52*01 W76-70124 

General Aviaton Advanced Avionics 

512-52*03 W78-7012S 



SUBJECT iNDBX 


ATMOSPHERIC CHEMiSTRY 


AIRCRAFT SAFETY 

Knowledge of Atmosphen c Processes 
SOS-08-19 W78-70058 

Aviation Safety Operettrig Problems and Survivability 

Matenals, NTSB Assistance} 

SOS-08-21 W78-70059 

Avtation Safety Technotogv * Fligfit Safety 
505-08-23 W78-70061 

Aviation Safety Technology - Applied Fluid Mechanics 

505-08-25 W78-70062 

Aviation Safety R&T • Fire Technology 
505-08-27 W78-70063 

Aircraft Systems Operational Safety and Efficiancy 

Improvement 

505-08-31 W78-70084 

Aircraft Lancfing Systems Efficiency Improvements 
505-08-33 W78-7O06E 

Flight Management 

505-09-33 W78-70070 

Fire-Heslstant Matenats Engines nng 
510-58-01 W78-7O108 

Fire Systems and Full Seale Test 
510-56-17 W78-70110 

General Aviation Actvanced Avionics Systems 
512-52-01 W78-70124 

Wake Vortex Minimization 

514-52-03 W78-70134 

AIRCRAFT STABIUTY 

General Aviation Aerodynamic Performance Technology 
505-10-11 W78-70073 

General Aviation Aerodynamics and Handling Qualities 
Technology 

50S-10-13 W78-70074 

Hypersonic Aircraft Aerodynamics and Flight Dynamics 
505-11-33 W78-7008S 

Highly Maneuvenng Aircraft Technology 
723-01-03 W78-70150 

Supersonic Crmse Aircraft Research-Active Control of 
Aeroelasiic Response 

743-05-03 W78-7Q160 

Annular Su^ension and Pointing System (ASPS) Flight 
Venficatton 

750-03-15 W7e-70286 

AIRCRAFT STRUCTURES 

Fire Resistant Matenats 

505-01-31 W7S-70004 

Advanced Aircraft Structures 

505-02-13 W78-70008 

Hypersonic Arrcraft Structures Technology 
505 02-14 W7S-70009 

Structural Design Methods 

505-02-33 W78-70013 

Utility Air Vehicle System and Concept Studies 
791-40-31 W78-70100 

Composite Components fACEE) 

734-01-13 W78-70152 

Composite Wmg (ACEE) , 

734-02-13 W7a-70t53 

AIRCRAFT TIREf 

Aircraft Systems Operational Safety and Efficiency 
Improvement 

505-08-31 W78-700B4 

AIRCRAFT WAKES 

Helicopter Aereela&ticity. Acoustics and Flight 
Dynamtcs 

505-10-23 W78-70078 

Wake Vortex Minimization 

S14-S2-01 W78-70133 

Wake Vortex Minimization 

514-52-03 W78-70134 

Wake Vortex Minimization 

514-52-04 W78-70135 

AIRFOIL PROFILES 

General Aviation Aerodynamics end Handling Qualities 
Technology 

505-10-13 W78-70074 

AIRFOILS 

Airfoil and Wind Development 
505-06-31 W78-70038 

Analysis and Design 

505-06-33 W78-70039 

Aerodynamic Flight Expenmants 
505-06-34 W78-70040 

AIRFRAMES 

Advanced Aircraft Structures 

505-02-13 W78-70008 

Propulsion System Integration 
505-04-13 W7B-7O022 

Hypersonic Propulsion Technology 
505-05-43 W78-70031 

Advanced Engine Sys-terri Concepts 
505-05-52 W78-70032 

Drag Reduction 

505-06-23 W78-70037 

Compos4e$ Purability Technology 
510-67-03 W78-70113 

Energy Efftcient Transport 

518-53-03 W78-70142 

AmUNE OPERATIONS 

Acceptance of Aircraft Operations - Technology 
Assessment 

505-09-11 W7B-70066 

VTOL Operating Systems Experiments 
513-54-11 W78-70130 


Short-Medium Range Advanced Technology Aircraft 
Design Studies 

516-50-01 W78-70139 

AIRPORT PLANNING 

System Technology Studies 

513-50-11 W78-70126 

AIRPORTS 

Acceptance Of Aircraft Operations - Technology 
Assessment 

505-09-1 1 W78-70066 

Human Response to Noise 

505-09-13 W78-70067 

AIRSHIPS 

Hybrid Rotor/Airship Flight Controls and Aerodynamic 
Performance 

505-10-51 W78-70082 

Utility Air Vehicle System and Concept Studies 
791-40-31 Wf78-70100 

Airborne Experiment Platforms 
791-40-38 V/78-70101 

AIRSPACE 

Rotary Wing VTOL Operating Systems Experiments 
513-54-13 W78-70131 

ALGORITHMS 

Computational Aerodynanrtics t 

505-06-13 W78-70035 

Flight Dynamics 

505- 06 64 W7$-70048 

Onboard Navigation. Near-Earth Satellites 

506- 19-26 W78-70203 

Laser Heterodyne Specirometer for Spacefab 

760-03-03 W78-70279 

Data Technology Assessment 
6S6-21-02 W78-70323 

EvaluatiOn/M-OdificdtiOh Of Cluster Conripression for the 

LANDSAT D Thematic Mapper 

656-44-05 W78-70328 

Distributed Computational Research Facility 
310-10-20 W78-70424 

Attitude - Orbit Analysis 

310-10-26 W78-70427 

Study of Concatenated Codes 
310-20-28 W78-70434 

Precision Computer Control of Goddard Network Tracking 
Systems t. 

310-20-32 1V78-70437 

Algonthm Developmient- Development of Analytical Ortd 
Propagation Technique with drag 
910-26-00 W78-70475 

Numenal Integration. Numencal ar^d Dynamical 

Stability 

910-27-05 W78-70478 

Oeveiopment of Methods for Studying Orbrt Design 
Control, and Ufettme 

910-27-07 W78-70479 

Development of Cryogenic PVT Algorithms for Space 

Applications 

910-31-02 W78-70483 

ALXAUNE BATTERIES 

Electrochemical Research and Technology 
606-23-22 W78-70231 

ALPHA PARTICLES 

JPL Planetology Instrument Development 
lSS-SO-73 W7B-70364 

AMPUFlERt 

Kigh-Power Laser Systems Technology 
506-25-45 W78-70249 

AMPS ISA7ELUTE PAYLOAD) 

Particle 8c Particle Field Interactions 
170-36-55 W78-70334 

ANALOG DATA 

Qn-Board Data Processing 

506-20-23 V/78-70206 

ANALYSIS (MATHEMATteS) 

Applied Mathematics 

506-25-25 W78-70242 

ANISOTROPY 

Gamnna Ray Astronomy 

1 B8-4B-57 W78 -70386 

ANNUAL VARIATIONS 

Upper Atmosphere Research Program 
198-20-01 W78-70419 

ANTENNAB 

Largs Deployabls Antenna Technology Development 
524-70-05 W78-702G8 

Microwave Radiometer 

750-03-10 W78-70283 

Communccations and Navigation Experimeni Dennnion 
645-25-41 W78-70304 

Efficient Spectrum Utilization 

650-10-15 W78-70307 

A Gcound Antenna for Wideband Data Transmission 
Systems 

310-20-31 W7S-70436 

Antenna Systems Development 
310-20-65 W78-70440 

Communtcations 

910-07-00 W78-70465 

ANTIf KID DEVICES 

Aircraft Landing Systems Efficiency Improvements 

505- 08-33 W73-7006S 

ARCJ£T engines 

ElactiTc Propulsion Research and Advanced Concepts 

506- 22-32 W78-70226 


Infrared Astronomy 
188-41-55 

W78-70381 

AATIRCIAL INTELLIGENCE 

ArtiRcial Intelligence for Integrated Robot Systems 

S06-19-3S 

W7 8-70205 

Advanced Automation Needs Analysis 
790 40-15 

W78-70257 

ARTIFICIAL SATELLITES 

Advanced Experiment Concepts 
19S-23-06 

W78-70402 

ASSESSMENTS 

SCAR ' Aerodynamic Performanco Technology 

743-04-13 

W78-701S9 

ASTEROIDS 

JPL Planetology 
185-50-72 

W78-70363 

Advanced Experiment Concepts 
195-23-06 

W78-70402 

Comets and Asteroids 
196-41-76 

W78-70412 

Space Debits 
91Q-3M3 

W78-70487 

astronomical models 

Cometary Studies 
173-45-SS 

W78-70345 

Thearelicat Studies of Pianetary Bodies 
185-50-61 

W78-70362 

Relativity 

18B-41-54 

W78-70377 

ASTRONOMICAL OBSERVATORIES 

Precision Pointing end Control Video Inertial Pointing 

Systems 
506-19-1 1 

W78-7019B 

Advanced Mission Study - 12 

Meter X-Ray 

Obsecvatocy 

188-78-60 

W78-70396 

Imaging Studies of Comets 
196-41-62 

W73-7040S 

Ground-Based Optical Astronomy 
196-41-71 

W78-70408 

ASTRONOMICAL SPECTROSCOPY 
UV and Optical Astronomy 
188*41.51 

W78-70373 

Gemma-Ray Astronomy 
188-46-57 

W78-70387 

ASTRONOMICAL TELESCOPES 
Cometary Physics 
173-46-60 

W78-7034S 

UV and Opticat Astronomy 
188-41-51 

W78-70369 

Advanced MiSsiOn Study - 1 2 

Meter X-Rey 

Ob«rvaiary 

188-78-60 

W78-70396 

ASTRONOMY 

Applicetion of Flight Simulation Tochnoiogy 

505-09-43 

Vy78-70072 

UV and Optical Astronomy 
188-41-51 

W78-70369 

Ultraviolet fUV} Opticat Astronomy 
188-41-51 

W78-70370 

Infrared Astronomy 
188-41-55 

W78-703B1 

Gemma Ray Astronomy 
188-46-57 

W78-70385 

Gemma Ray Astronomy 
188-46-57 

W78-70386 

Gemma Ray Astronomy Observatory 
188-78-60 

W78-70395 

Ground-Based Infrared Astronomy 
196-41-72 

W78-70409 

ASTROPHYSICS 

Theoretical Astrophysics 
188-41-51 

W7e-7036S 

UV and Optical Astronomy 
188-41-51 

W7 8-70369 

Ultraviolet {UV] Optical Astronomy 
188-41-51 

W7B-70370 

Relativity 

186-41-54 

W78-70377 


Infrared Emission bne Polarization Astronomy 
188-41-55 W78-70379 

Particle Astrophysics and Shuttle Experiment Oefimtion 
188-46-56 W78-70382 

Gamma Ray Astronomy 

188-46-57 W78-70385 

Theoretical High Energy Astrophysics 
188-46-60 W78-70390 

interdisciplinary Space Science Research 
188-48-51 W78-70391 

Advanced Technoiogical Development General Signal 
and Data Processing Electronics. Solid State Detectors 
188-78-51 W78-70392 

Advanced Mission Study - 12 Meter X-Ray 

Observatory 

188-76 60 W78-70396 

ATMOSPHERIC CHEMISTRY 

Atmospheiic Chemical Physics • Processes m Planetary 
Atmospheres. Comets, end Interstellar Space 
185-47-66 W78-70S56 

Structure of Planetary Atmospheres 
185-47-67 W78-70357 

Ionization and Rate Processes in Planetary 
Atmospheres 


185-47-74 


W78-70361 
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StratDSphenc Aero&ol CJiemi&try aiid Physical Stats 
198-10-05 W70-7O414 

Uppar Atmosphere Research Program 
198-20-01 W78-70419 

ATMOSPMEH1C CinCULATlON 

Knowledge of Atmosphere - Advanced Measurement 
Techniques 

SOS-08-18 W7B-70057 

Theoretical Studies - Planetary Atmospheres 
185-47-72 W78-70360 

ATMOSPHERIC COMPOSITION 
EJectro-Opucal Sensor Technology 

505- 18.23 W78-70192 

Instrument Development for Neutral Gas Composition 

and Density Measurements In Planetary Atmospheres 
185-47-52 W7B-70350 

Development of Measurement Techniques for Gas and 
Cloud Particle Composition tn High Pressure Atmospheres 
185-47-54 W78-70352 

Spectroscopy and Photochemistry of Planetary and 
Cometaiy Molecules 

105-47-55 W78-70353 

Planetary Atmospheres-Structure and Composition 
185-47-68 W78.70358 

Planetary Astronomy and Supporting Laboratory 
Research 

19B-41-67 W78-70407 

Ground-Based Infrared Astronomy 
196-41-72 W78-70409 

Stratospheric Aerosot Chemistry and Physical State 
138-10-05 W78-70414 

Global Atmosphenc Sampling Program (GASP) 
198.10.06 W78-70417 

Stratospheric Research 

198.30-02 W7 8-70421 

ATMOSPHERIC EFFECTS 

Communrcatiojis and Navigation Experiment Definition 
64S-25-41 W7 8-70304 

ATMOSPHERIC ENTRY 

TPS Materials and Systems Evaluaiion 

506- 16-41 W78-70180 

Planetary Probe Aerothermodynamic Technology 

506-26-21 W78-70252 

PJanetaiy Mission Support 

506-25-23 W70-7O253 

Miniature Vacuum Pump Development for Noble Gas 
and Hydrogen Pumping on Atmosphenc Entry Probes On 
Outer Pranet Mia$ton$ 

185.47-58 W78.70355 

ATMOSPHERIC MODELS 

Knowledge of Atmosphere - Advanced Measurement 
Techniques 

605-08-18 W78-70067 

Magnetospheric Physics - Particles and Particle/Photon 
Interactions (Aeronomyl 

170.36-56 W78-70335 

Structure of Planetary Atmospheres 
185-47-67 W78.70357 

Atmosphanc Expenment Qevelopment 
185-47-71 W78-70359 

Theoretical Studies - Planetary Atmospheres 
185 47-72 W78-70360 

Stratospheric Research 

198-30-02 W78-70421 

ATMOSPHERIC TEMPCRATUHE 

Knowledge Of High Altitude Atmosphenc Processes 
505-08-14 W78-70056 

ATMOSPHERIC TURBULENCE 

Knowledge of High Altitude Atmospheric Processes 
505-08- T4 W78-70056 

Knowledge of Atmosphere - Advanced Measurement 
Techniques 

505-08-18 W78-70057 

SCAR-Structures and Materials Technology 
743-01-03 W78-70156 

ATMOSPHERICS 

Knowledge of Atmosphenc Processes 

505- 08-19 W78-70058 

ATOMIC BEAMS 

Absolute Pressure Molecular and Atomic Beam 
Calibration Techniques for Mass Spectrometers 

185- 47-$1 W70-7O349 

ATOMIC STRUCTURE 

Advanced Electronics and Materials Research 

506- 16-21 W7B-70167 

ATSB 

ATS.6 Solar Cell Radiation Damage Experiment 
506-23-16 W78-70230 

ATTITUDE CONTROL 

Precision Pointing and Control Advanced 

Spacecraft/ Expanment Systems 

506-19-13 W78-70199 

Precision Pomteng and Control Technology 
Development 

506-19-15 W78-70200 

Onboard Navigation Near-Earth Satellites 
506-19-26 W78-70203 

Auxiliary Ion Thruster System Technology 
506-22-12 W78-70221 

Guidance and Control Technology for Planetary 
Missions 

186- 68-54 W78-70365 

Attitude Orbit Analysis 

310-10-26 W78-70427, 


W78-704GD 


W7S-70461 


Attitude Control Propulsion 
910-04-00 

Attitude Control Propulsion 
910-04-00 
Attitude Control Propulsion 

910-04-03 W78-70462' 

Algonihm Development - Development Of Analytical Orbit 
Propagation Technique with drag 
910-25-00 W78-70475 

Development of Methods for Studying Orbrt Design 
Control end bfetime 

910-27-07 W78-70479 

Space Operations Techniques 
910-31-03 W70-7O484 

MIQMENTATION 

Combustion and Augmentation Systems Technology 
505-04-32 W78-70024 

AUSTENITIC STAINLESS STEELS 

Fatigue Damage in Steels and Composites 

505- 01-21 W78-70002 

AUTOMATA THEORY 

Artificial Intelligence for Integrated Robot Systems 

506- 1 9-35 W78-70205 

AUTOMATIC CONTROL 

Digital Operations for General Aviation 

505- 07-18 W78-700S1 

SCAR Stability & Comrol TechnolOfiy 

743-05-04 W78-70161 

AUTOMATIC FLIGHT CONTROL 
STOL Operating Systems 

513*53-11 W78-70129 

AUTOMATIC FREOUENCV CONTROL 

Aenal Applications Systems Performance Evaluation and 
Maas urem^nt 

516-57-08 W78-70146 

AUTOMATIC PILOTS 

General Aviation Advanced Avionics 

512- 52-03 W78-7012S 

VTOL Operating Systems Experiments 

513- 54-11 W78-70130 

AUXILIARY POWER SOURCES 

Auxihary Ion Propulsion for MMS Application 

506- 22- 1 6 W78-70222 

AVIONICS 

Cockpit Avionics Automated V/5T0L Avionics 
505-07-21 W78-70052 

Interagency and Industrial Assistance and Testing 
505-11-41 W78-70090 

Utility Air Vehicle System and Concept Studies 
791-40-31 W78-70100 

General Aviation Advanced Avionics Systems 

512- 52-01 W78-70124 

System Technology Studies 

513- 50-11 W78-70126 

Terminal Configured Vehicle Program 

513-52-13 W78-70128 

STOL Operating Systems 

513-53-11 W7B-70129 

Rotary Wing VTOL Operating Systems Experiments 
513-54-13 W78-70131 

Multipurpose - User Oriented Software (MUST) 
520-72-03 W78-70266 

AXIBYMMETRIC BODIES 
Aerothermodynamics- 

910-39-00 W78-7Q499 


W78-70027 


B 


BALLOON-BORNE INSTRUMENTS 

Airborne Expeiimsni Platforms 
791-40-38 W78'70K)1 

Ultraviolet Stellar Speclcometer Developrnent for Space 

Shuttle 

168-41.51 W78-70372 

Gamm a-Ray Astronomy 

188-46.57 W78-70387 

lAstrument Systems for Measurement of Trace Gas 

Constituents irk the Stratosphere 

198- 10-04 W78-70413 

BALLOONS 

Space Calibration of Solar Cells 
760-03.20 W78-702aS 

Infrared Astronomy 

188-41-55 W78-70381 

BASE HEATING 

JANNAF Support - Plume Technology Working Group 

606-21-49 W78-70220 

BATCH PROCESSING 

Advanced Mission Design Prototype System 

910-27-04 W78-70477 

BCH CODES 

Study of Concatenated Codes 
310-20-28 W78-70434 

BEARINGS 

Power Tesnsfer Research 

505-04-42 W78-70025 

Helicopter Transmission Systems Technology 
511-68*02 W78-70121 

BERNOULU THEOREM 

R/STO L Aeroacoustres and Loads 
505-10-43 W78-700B1 

BIOTECHNOLOGY 

Advanced TeleoperatorTechnology Development 

199- 51-04 W78-70423 


BLADE TIP* 

Propulsion Instrumentation Research 
505-04-62 

BODY-WINQ CONFiGUflATtONS 

Wing Body Aerodynamics 

505-06-51 W78-70043 

Wing-Body Aerodynamics 

505-06-54 W78-70045 

BOLOMETERS 

Far Infrared Astronomy 

188-41-55 W78-70380 

BOOMS (EQUIPMENT) 

Spacecraft Retneval Aids 

910-31-15 W78-704aa 

BORON 

Composites for Propulsion Components 
505-01-32 W78-70005 

BOUNDARY LAYER CONTROL 
Laminar Row Corttrol 

514-55-03 W7S-70137 

BOUNDARY LAYER TRANSITION 
Aerodynamic Flight Experiments 
505-06-34 W78-70040 

BOUNDARY LAYERS 

Computalionat Aerodynamics 
605-06-13 W78-7O035 

Dreg Reduction 

505-06-23 W76-70037 

Knowledge of Atmospheric Processes 

505- 08-19 W7B-70058 

BRAKING 

Aircraft Landing Systems Efficiency Improvements 
£05-08-33 W78-7O065 

DRAYTON CYCLE 

Brayton Isotope Power System (BIPS) 

506- 23-62 W78-70238 

BROADBAND 

Broadband Microwave Radiometer Technology 
506-18-33 W78-70194 

BROADCASTING 

Technical Consultation Services 
643-10 01 W78.70301 

BUBBLE TECHNIQUE 

Solid Stale Data Recorder 

520-71-03 W78-70265 

BUFFETING 

Loads Aeroelasticity. end Structural Dynamics 
505-02-23 W78-70011 

Medium and Long Haul Cruise Atrcraft Aerodynamics 
and Flight Dynamics 

505-11-13 W78-70084 


C-135 AIRCRAFT 

Energy Efficient Transport Flight Research 
516-53-04 W78-70143 

CAUBRATINQ 

Space Calibration of Solar Cells 
750-03-20 W78-702a8 

Absolute Pressure Molecular and Atomic Beam 
Calibration Techniques for Mass Spectrometers 
185-47-51 W78-70349 

CAMERAS 

Cometary Observation and Theoiv 

173-45-60 W78.70347 

CANARD CONFIGURATIONS 

Highly Maneuvenng Aircraft Technology 
723-01-03 W78-70TS0 

CARBON DIOXIDE 

Development of Measurement Techniques far Gas and 
Qoud Particle Composiiton in High Pressure Atmospheres 
185-47-54 W78-70352 

CARBON DIOXIDE LA8ER8 

High Power Laser Bystems Techrxology 
506-25-43 W78-70248 

CARBONACEOUS METEORITES 

Chemical and isotopic Studies of Meteontes ^ 
195-21-04 W78-70398 

CARGO AIRCRAFT 
Analysts and Design 

505-06-33 W78-70039 

Medium and Long Haul Cruise Aircraft Aerodynamics 
and Flight Dynamics 

505-11-13 W78-70084 

Aerodynamic Flight Research 

505- 11-14 W78-70085 

Air Transportation System Studies 

791-40-13 W78-70097 

Systems and Planning Analysis 
791-40-43 W78-70103 

Advanced Transport Aircraft Technology 
516-50-23 W78-70140 

CATALYSIS 

Definition of Physics and Chemistry Expenments m 
Space 

7 50-0 1 -53 W78-70274 

CATALYTIC ACTIVITY 

Surface Physics and Computational Chemistry 

506- 16-1 1 W78-70170 

CELESTIAL MECHANICS 

Algorithm Development’ Development of Analytical Orbit 
Propagation Technique with drag 

910-26-00 W78-70475 
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SUBJSCHNDEX 


COMPUTER NETWORKS 


CEKAMICS 

Advanced Propulsion Materials 

505- 0M2 W78-70001 

Fan, Compressor and Turbma Technology 

505*04*22 W75-70023 

CERENKOV COUNTERS 
Panicle Astrophysics 

188-46-56 W78-70383 

CHAROE COUFUO DEVICES 

Infrared Ullrasensitrve Detectors 

506- 18*13 W78-70189 

Advanced Imaging Systems Technology 

506-18-15 W78-70190 

Astronomical High Resolution Sensors 
506*10-16 W78-70191 

0n*6oard Data Processing 

506-20*23 W78-7020B 

Guidancd and Control Technology for Planetary 

Missions 

1 06*68*54 W78-70365 

CHARGED PARTICLES 

Spacecraft charging er>d High Voltage Plasma Effects 

50e*23«42 W78-70234 

Magneto&phonc Physics - Particfes end Particle/Photon 

' Interactions (Aaronomy) 

170-36*56 W78-70335 

CHEMICAL ANALYSIS 

Chemical and Isotopic Studies of Meteorites 
195-21-04 W78-7039S 

Instrumentation 

910-13*00 W78-70471 

CHEMICAL COMPOSITION 

Analysis of Environmental Impact of launch Vehicle 
Effluents 

506.21-33 W78-70217 

Laboratory Simulation 

195-23*03 W78-70401 

Advanced Experiment Concepts 

195- 23*06 W78-70402 

Ground-Based Infrared Astrorromy 

196- 41-50 W78-70403 

Advanced fnfrared Astronomy and Laboratory 

Astrophysics 

196-41.54 W78-70406 

Comets and Asteroids 

196-41-76 W78-70412 

StretosphenC Research Field Measurements Program 

198-10-06 W78-70416 

CHEMICAL EVOLUTION 
JPL Planetology 

185-50-72 W78-70363 

CHEMICAL PROPERTIES 

Physics and Chemistry of Solids 
506-16-12 W78-70171 

Definition of Physics and Chemistry Experiments (PACE) 
in Space 

750 01-59 W78-70275 

CHEMICAL REACTtONft 

Materials for Space Structures 
506*16-23 W78-70174 

CHEMISORPTION 

Fatigue Damage in Steels and Composites 
605-01-21 W78-70002 

CIRCUITS 

High-Oensity Ctrcurt Technology. Computer-Aided 

Design and Tasting 

506-20*69 W78-70214 

X-Band Uplink Development 

310-10-64 W78-70432 

CIVIL AVIATION 

Flight Management 

505*09-33 W78-70070 

Short Haul Air Transport Conceptual Design Studies 
791-40-11 W78-70096 

Utility Air Vehicle System and Concept Studies 
791*40-31 W78-70100 

Aeronautical Systems 8i Planning Analysis 
791-40-41 W78-70102 

Systems and Planning Analysis 
791-40-43 W78-701 03 

CLEAR AIR TURBULENCE 

Aviation Safety Operating Problems and Survivability 
Matenals. NTSB Assistance) 

505-08-21 W78-70Q59 

CUMATE 

Data Collection Systems and Applications 
650-10-14 W78-70306 

Data Management Systems Engineering and Analysis for 
Climate 

656-12-01 W78-70320 

Systems Engineering Analysis and Datd/lnformatiort 
Technology for OA Disciplines 

656*44-02 W78-70325 

Magnetospheric Physics • Particles and Panicles/Field 
Interaction 

170-36-55 W78-70331 

CLOUDS 

Development of Measurement Techniques for Gas and 
Cloud Particie Composition in High Pressure Atmospheres 
18S-47-54 W78-702S2 

CLOUDS {METEOROLOGY) 

Landmark Tracking and Ideittification 
750-03-14 W78-70285 


W78-70026 


COAL 

Fuels Research 

505- 04-52 

COASTS 

Satellite-Aided 200-Mile Fisheries Coastal Zone 
682-10-11 W78-70317 

CODERS 

Advanced Video Systems 

650-60-10 W78-70311 

CODING 

Digital Systems Oevalopment 
310-20-67 W78-70442 

COHERENT RADIATION 

Radiant Energy Conversion 

506- 25-31 W78-70244 

Development of a Thin-Film Josephson-Junction for 

Millimeter and Submillimeter Wavelength Applications 

188-78-56 W78-70394 

COUlSlONt 

Comdts and Aneroids 

196-41-76 W78-70412 

COLOR VISION 

Simulation Technology for Aeronautics 
S05-03-41 W78-70071 

COMBAT 

High-Speed Arrcraft Aerodynamics 
505-11-24 W78-70098 

COMBUmON 

Propulsion Pdlution Reduction Research 
505-03-22 W78-70018 

Sasic Combustion and Pollution Research 
505-03-23 W78-70019 

Hyporsomc Propulsion Technology 

505- 05-43 W78-7O031 

Advanced Reusabie High Density and Dual-Fuel Engine 

Technology 

506- 21-19 W78-70215 

Chemreal Propulsion Research and Development 

506-21-45 W78-70219 

Shuttle Payload Defmmon Physics and Chemistry 
Expenments in Space 

7SD01-62 W78-70273 

Spacelab 0-G Combustion 

750-03-25 W78-70290 

COMBUSTION CHAMBERS 

Combustion and Augmentation Systems Technology 
505-04-32 W7S-7O024 

Fuels Reseaith 

505- 04-52 W78-70026 

CDMBUBT10N PHYSICS 

Advanced -Solid Propulsion and Pyrotechnic Concepts 

506- 21-35 W7B-70218 

COMBUSTION PRODUCTS 

Gas Tuibirte Engine Polluticn Reduction Technology 
505-03-25 W78-70020 

Fire Resistant Materials Engineering 

510- 56-05 W78-701 09 

Stratosphonc Cniise Emission Reduction 

511- 55 02 W78-70116 

COMET TAILS 

Cometecy Studies 

173-45-55 W78-70345 

Cometary Instrumentatian 

173*45*56 W78-70346 

COMETS 

Comets and Interstellar Matter 
173-45-51 W78-70344 

Cometary Studies 

173*45-65 W78-70345 

Cometary Irtstrumentation 

173*45-5$ W78-70346 

Cometary Observation and Theory 
173-45-60 


W78-70347 


Cometary Physics 
173*46 60 


COMMUNICATION EQUIPMENT 

Design of Software Communications Components 
650-60-99 W78-70314 

Electronic Ma3 Study 

682-10*15 W78-70319 

COMMUNICATION 8ATELUTZ8 

Technical Consultation Services 
643-10-01 W70-7O299 

Technical Consultation ServiceO 
643-10*01 W70-7O3O1 

Communications Setellite Applications Systems Studies 

643-10*02 W7B-70302 

Design of Software Comnnunjcations Cornponents 
650-60-89 W78-70314 

Disaster Commumcations Satellite 
682-10-05 W78-70315 

Land Mobile Communications Satellite System Design 

682-10*08 ' W78-70316 

Public Service Communications Satellite {PSCS)r 
682-10-13 W78-7031B 

□ectronic Mail Study 

682-10-15 W78-70319 

COMMUNICATIONS TECHNOLOGY SATELUTE 

Advanced Video Systems 

650-60-10 W78-70311 

CQMPAT1BIUTY 

Propellant Compatibility with Materials for Long Duration 
Missions 

186-68-62 W78-70366 

COMPONENT REUABIUTY 

Highly Reliable Sensor Technofogy Predictable 

Lor>g-bfo 

506-18-45 W78-70197 

COMPOSITE MATERIALS 

Fatigue Lfe Prediction Methods and Fatigue Control 

505*01-22 W78-70003 

fire Resistant Materials 

505-01-31 W78-70004 

Engine Composite Structures 

505*02-12 W78-70007 

Advanced Aircraft Structures 

505- 02-13 W78-70008 

Composites Durability Teehrtology 

510-57-01 W78-70111 

Composites Durability Technology 
S 10-57-03 W78-70113 

Composite Components lACEE) 

734-01-13 W78-70152 

Composite Wing (ACEE) 

734-02-13 W78-70163 

SCAR Structures and Materials Testing 
743-01-04 W7B-70157 

Advanced Materials. Manufacturing, and Lubncation 

Processes 

506- 16-22 W78-70173 

Composite Structures Analysis and Design Methods 

506-17-22 W78-70183 

Systems Technology Studies 

524-70-03 W78-70267 

CASTS- Composite for Advanced Space Transponaiiort 

Systems 


W78-70348 

Advanced Techniques for the Measurement of Ion 

Composition and Drift 

1 85-47-53 W78-7035 1 

Spectroscopy and Photochemistry of Planetary and 
Cometary Molecules 

185-47-55 W78-70353 

Atmospheric Chemical Physics - Processes m Planetary 
Atmospheres Comets and Interstellar Space 
185-47-66 W78-70356 

Advanced Experiment Concepts 

195- 23-06 W78-70402 

imaging StOdios of Comets 

196- 41-52 W78-70405 

Advanced Infrared Astronomy and Laboratory 

Astrophysics 

196-41-54 W78-70406 

COMMERCIAL AIRCRAFT 

Advanced Aircraft Structures 
505-02-13 W78-70008 

Short-Medium Range Acfvanced Technology Aircraft 

Design Studies 

516-50*01 W78-70139 

Composite Components (ACEEI 
734 01-13 W78-70152 

Composite Wing (ACEE) 

734-02-13 ^W7a-70163 

COMMUNICATION 

Communications and Navigation Experiment Definition 

645-25-41 W78-70304 


524-71-03 

W78-70269 

Structures 


910-01-00 

W7S-7045& 

Space Operations Techniques 


910-31-O0 

W78*70481 

Maienalsr 


910-38-00 

W78-70497 

Materials 


910-38 00 

W78-70498 

0MPO8ITE STRUCTURES 


Structural Design Methods 


505-02-33 

W78-70013 

Engine Composites Durability 


510-57-02 

W78-70112 


SCAR-Siructures and Materials Technology ■ 
743*01*03 W78-70156 

Vehicle Design Methods 

506-17-23 W78-70184 

COMPRE$8IVE STRENGTH 

Composites Durability Technology 
510-57*03 W78-70113 

COMPRESSORS 

Fan Compressor aod Turbme Technology 
505-04-22 W78-70023 

COMPUTATION 

Wing Body Aerodynamics 

505-06-51 W78-70043 

COMPUTER DESIGN 

POCCNET Payload Operations Control Center 
Computational System of the 1980s 
310-40-40 W78-70448 

Computer Usage Techniques 

310*40*41 W78-70449 

Information Management System 
910-33*00 W78-70492 

COMPUTER GRAPHICS 

Applied Mathematics and Computer Science 
505-1 5-33 W78-70095 

COMPUTER networks 

Evolution Of Operations Support Computing into Iho 
1980s {DEMOS) 

310-40-26 W78*70445 

Automatic Data Handling 

310-40-36 W7B-70446 
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COMPUTER PROGRAMMING 


SUBJECT iNDEX 


W78-70448 


W78-70048 


POCCNET: Operations ConUot Center 

CoiTiputatiOnal System of ihe 1980$ 

310*40-40 

COMPUTER PROGRAMMING 

Right DynafTiJCS 
505-06-64 

Application of Flight Simufation Technology 
505-09-43 W78-70072 

rmpact of Spacecraft Timing Systems on Data 

Frocesstng 

310-40-42 W78-70450 

Network Control and Data Processing Development 

310 40-72 W78-70451 

COMPUTER PROGRAMS 
Inlet and No£ 2 le Research 

505 04-12 W78-70021 

Artificial Intelligence for Integrated Robot Systems 

505- 19-35 W78-70205 

Chemical Propulsion Research and Oevetopmant 

506- 21-45 W78-70219 

Assessment of Enabling Technology for Future 

Missions 

790- 40-19 W78*70259 

Software Ei^gineenng for Right Mechanics 

310-10-23 W78-70426 

Algorithm Development- Development of Analytical Orbit 
Propagation Technique with drag 
910-26-00 W78*7047S 

Devefopmont of Methods for Studying Oibit Design 
Central and Ufetime 

910-27-07 W78-70479 

Development of Cryogenic PVT Algorithms for Space 
Applications 

910-31-02 W78-70483 

Advanced Crew Activity Planning System 
910-31-08 W78-70485 

Formulaiiori of Consumables Menagemeni Models for 
Advanced Systems Studies 

910-31*16 W78-70489 

COMPUTER mRAGE DEVICES 

Advanced Technology'-NonvolatiZe Semiconductor 
Memory 

910-32-00 W78-70490 

COMPUTER SYSTEMS DESIGN 

Aeronautical Syelems & Planning Analysis 

791- 40-41 W78-70102 

Evolution of Operations Support Computing rnto the 

1980s(DEM05l 

310-40-26 W78-70445 

Automatic Data Handling 

310-40-36 W78-70446 

Network Controt and Data Processing Development 

310-40-72 W78-70451 

COMPUTE SYSTEMS PROGRAMS 

Multipurpose - User Onented Software (MUST) 
520-72-03 W78-7D26 6 

Design of Software Communications Components 
650-60-99 W7a-7D314 

Software Engineering for Flight Mechanics 


310-10-23 
Attitude - Orbrt Analysis 


W78-7042G 


310-10-26 W78-70427 

Software Processes 

910-28-00 W78-70480 

COMPUTER TECHNIQUES 

Simulation Technology for Aeronautics 
505-09-41 W78-70071 

Mission Support Computing Systems and Techniques 
310-10-22 W78-7042S 

COMPUTERIZED DESIGN 

Integrated Programs for Aerospace-Vehicle Design 
510-54-03' ‘W78-70106 

COMPUTERIZED SIMULATION 
Analytical Fluid Dynamics 

508-06-11 W78-70034 

Applied Mathematics and Computer Science 
505-15-31 W76-70094 

Communications 

910 07-00 W78-70467 

PayJaod Deployment end Retrieval Systems Simulation 

Development 

9 1 0-27-03 W78-7047 B 

Simulation (Advanced Hybrid Computing System - 

AHSC) 

9 1 0*42-00 W78-70500 

COMPUTERS 

Simulation Technology for Aeronautics 
505-09-41 W78-70071 

CONCENTRATION {COMP08IT1ONI 

Magnetosphenc Physics • Particles and Panicle/ Photon 
Interactions (Abronomy) 

170-3B-S6 W78-70335 

CONDUCTIVE HEAT TRANSFER 

Magnetosphenc Physics Panicles and Parllcle/Fiold 
Interactions 

170-36-55 W78-70333 

CONSTRUCTION MATERIALS 

Non-Terrestnal Materials Utilrzatton for Satellite Power 
Syste ms 

790-40-39 W78-70264 

consumables (8PACECHEW SUPPUE8) 

Formulation of Consumables Management Models 
910-31-01 W78-70482 


Formulation of Consumables Management Models for 
Advanced Systems Studres 

910-31-16 W78-70489 

CONTAMINATION 

Thermal Control Coatings 

S06-16-39 W78-70179 

Ccyogealc Technology for Cooling Detectors below 10 
Kelvin 

S06-25-21 ‘W78-70241 

Development of an Induced Environment ContamirtatiOh 

Monitor (l£CM) 

750-03-02 W78-70278 

Propulsion Contamination Effects Module * PCEM - 
Spacecraft Expenmertt 

750-03-12 W78-70284 

CONTINUOUS WAVE LASERS 

Spectroscopy and Photochemistry of Planetary and 
Cometdry Molecules 

185-47-55 W78-70353 

CONTROL EQUIPMENT 

Precision Poinlrng and Control Advanced 
Spacecraft/Expeiimerit Systems 

506-19-13 W78-70199 

Precision Pointing and Control Advanced Components 
506-19-16 W78-70201 

CONTROL STA81UTY 

SCAR Stability Sc Control Technology 
743-05-04 W78-701 61 

CONVECTION 

Shuttle Payload Definition Physios and Chemistry 
Experiments in Space 

760-01-52 W78-70273 

Geophysical Fluid Plow Experiments on Spacelab 
750-03-26 W78-70291 

COCHJNG 

Advanced Reusable High Density and Dual-Fuel Engine 
Technology 

506-21-19 W78-70215 

Cryogenic Technology for Coding Detectors below 10 
Kelvjrt 

506-25-21 W78-70241 

CORROSION 

Structural Composites and Adhesives 
505 - 01-33 W78-70006 


Physics and Chemistry of Solids 
506-16-12 W78-70171 

Definition of Physics and Chemistry Experiments m 

Space 

750-01-53 W78-70274 

CORROSION RESISTANCE 

Propellant Compatibility with Matenals for Long Duration 
Missions 

186-68-62 W78-70366 

COSMIC RAYS 

Particle Aetrophysios and Shuttle Experiment Definition 

188.46-56 W78-70382 

Particle Astrophysics 

188-46-66 W78-70384 

X-ray Astronomy 

1 88-46*59 W78-70389 


Low Gravity Superfluid Helium Advanced Technology 
Development 

188-78*51 W78-70393 

Advanced Inslnimantatron 

910-13-00 W78-70472 

COSMOLOGY 

Theoretical Astrophysics 

188-41-51 W78-70363 

Ultraviolet (UVl Optical Astronomy 


188-41*51 W7B-70370 

Relativity 


188-41-54 
COST ANALYSIS 


W78-70377 


Onboard Navigation* Inertial Sensors 
506*19*29 W78-70204 

Assessment of Enabling Technology for Future 
Missions 

790-40-10 \N7B-70259 

COST EFFECTIVENESS 


High-Speed Aircraft Aerodynamics 
505-11-24 


W78-70088 


Solid State Device Techrxilogy 
506*20-33 W78-70208 

Acfvanced Mission Concepts • Technology Requirements 
of Integrated Earth-to-Geosynchranous Space 
Transportation Systems 

790-40-33 Vl/78-70262 


Computer Usage Techniques 

310-40-41 W78-70449 

Netvvo/k Control end Data Processing Development 
310-40-72 W78-70451 

Notworic Productrvrty Research 
310-40-73 W78-70452 

COST REDUCTION 


System Technology Studies 

513-50*11 W78-70126 

Highly Maneuverable Aircraft Technology 
723 01-04 W78-70151 

Advanced Space Stnietures 

506-17-13 W78-70182 

Software Engineering for Flight Mechanics 
310-10*23 W78-70426 

Antenna Systems Development 
310-20*65 W78-70440 


Station and Network Monitor & Control' Technology 


Development 


310-30 68 

W78-70443 

Impact of Spacecraft Timing Systems on Data 

Processing 


310-40*42 

W7S-70450 

COSTS 


Planetary Solar Cell and Blanket 

Research and 

Technology 


506*23*15 

W78-70229 

COVALENT BONDS 


Advanced Electronics and Matenal Science 

506-15-23 

W78-7016S 

CRACK PROPAGATION 


Stnictural Design Methods 


505-02-33 

W78-7CKJ13 

CRANES 


Mechanical Systems 


910-36-00 

\iV78-70494 

CRASHES 


Slructurot Design Methods 


505-02*33 

W76-7Q013 

CRATERING 


Impact Cratering Expenmental Studies 


195-21-03 

W78-70397 

CREEP TESTS 


TPS Materia Is for Space Transportation 

Systems 

506-16-43 

W78*70181 

CROSS FLOW 


Advanced Flight Dynamics Research 


505-06-53 

W7 8-70044 

CRYOGENIC EQUIPMENT 


Cryogenics 


910-37-00 

W7B-70495 

CRYOGENIC FLUID STORAGE 


Develapment'of Cryngonic PVT Algorithms for Space 

Applications 


910-31-02 

W7 8-70483 

CRYOGENIC FLUIDS 


Systems Engineenng Analysis 


910-35-00 

W73-70493 

CRYOGENIC ROCKET PROPELLANTS 


Attitude Control Propulsion 


910-04-00 

W78-70460 

CRYOGENICS 


Transonic Test Techniques and Instrumentation 

505-06-43 

W78-70042 

Advanced Transport Aircraft TechnOl<>gy 

516-50*23 

W78-70140 

Heat Pipe Technology 


506-16-31 

W78-7017S 

Flight Testing of Heat Pipes 


506-16-36 

W78-70178 

Cryogenic Technology for Cooling Detectors below 10 

Kelvin 


506-25-21 

W78-70241 

Magnetics and Cryophysics 


506-25-29 

W7 8-70243 

Cryogenic Ruid Management 


750-03-18 

W78-70287 

Relativrty 


188-41-54 

W7a-7037S 

Relativity and Celestial Mechanics 


188-41-54 

W78-70378 

Infrared Astronomy 


188-41-55 

W78-70381 

Cryogenics 


910-37-04 

W78-V049e 

CRYSTAL SURFACES 


Advanced Electronics and Matenals Research 

506-15*21 

W76-70167 

CYCUC LOADS 


Fatigue bfe Prediction Methods and 

Fatigue Control 

505-01-22 

W78-70003 

Composites Durability Technology 


B10-S7-01 

W78-70111 

CYCLOTRONS 


Ion Cyclotron Gas Excitation 


506-25-32 

W78-70245 

D 


DATA ACQUISITION 


Payload Envimnments and Dynamics 


506-17-36 

W78-70187 

OEX Thermal Protection Expanments 


750-04-06 

VV78-70297 

Data Management Systems Engineenng and Analysis for 

Climate 


656*12-01 

W78-70320 

Interdtsciplinaiy Space Science Research 

188-48-51 

W7 8*70391 

Radio Matnc Instrumentation Davelopment 

310-1 0*61 

W78-70431 

Network Produacvity Research 


310-40-73 

W78-704S2 

DATA DA0E» 


Noise Reductxin Technology 


505-03-12 

W78-70015 

Advanced Right Dynamics Research 


S0S-O6-S3 

W78-70044 

VTOL Aerodynamic Performance 

and Handling 

Ouairties 


505-10-31 

W7B-70079 
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SUBJECT INDEX 


DYNAMIC RESPONSE 


High-Speed Aircraft Aerod/namfcs 
505-11-24 W78-70088 

Applied Mathematics and Computer Science 

505- 15-33 W78-70095 

VTOL Operating Systems Expenmenls 

513- S4-11 W78-7O130 

High Capacity Oata Storage and Dispray Archrval Data 

Storage Technology 

506*20-59 W7S-70213 

Advanced Mission Design Prototype System 
910*27-04 W78.70477 

Formulation of Consumables Managernent Models 
910-31-01 W78-70482 

DATA COLLECTION PLATFORMS 

Data Collection System Oovelopment 
650*10-13 W78-70305 

Oata Collection Systems and Applications 
650-10-14 W78-70306 

OATA COMPRESSION 

Advariced Video Systems 

650-60-10 W78-70311 

Interactive Data Link Evaluation Study and Experiment 

656-44-01 W78-70324 

Evaluation/Modification of Ouster Compression (or the 

lANDSAT D Thematic Mapper 

656-44-05 W78-70328 

OATA CORRELATION 

Airframe/Propulsion System Interaction 

514- 54-04 W78-70136 

DATA UNKS 

Digital Operations Technclogy 
505*07-13 W78-70050 

Microwave Components and Techniques 
506*20*45 W78-70210 

High Capacity Oata Storage and Display, Fiber Optica 

Oata Links 

506- 20-55 W78-70212 

Interactive Oata Link Evaluation Study and Gxpeitment 

656*44*01 W78*70324 

DATA MANAGEMENT 

High Speed Data Transfer S/Ku Band Components 
and Techniques 

506*20*46 W78-70211 

Data Management Systeins Engineering and Analysis for 

Climate 

656-12-01 W78-70320 

Systems Engineenng and Analysis 
656-12*01 W78-70322 

Interactive Data Link Evaluation Study and Experiment 
656-44-01 W78-70324 

Systems Engineenng Analysts and Date/lnformation 
Technology for OA Disciplines 

656-44-02 W78-70325 

Evaluation/Modification of Duster Compression for the 
LaNDSAT D Thematic Mapper 
656-44*05 W78-70528 

Systems Engineering Analysis and Data/lnformation 
Technology for Environmental Quality 
658*44*08 W78-70329 

Discipline Center for Data Management 
656*50 01 W78-70330 

Formulation of Consumables ManagOmant Models for 
Advanced Systems Studies ' 

910-31-16 W78-70489 

DATA PROCESSING 

Aorral Applications Systems Performance Evaluation and 
Measurement 

516-57-08 W78-70146 

Highly RelisbU Ser^SOr Technology Predictable 
Long-Life 

506-18-45 W78-70197 

Automated Data Handling Techniques and Components 
506*20-26 W78-70207 

High Capaerty Data Storage and Display Eber Optics 
Data Unks 

506-20-55 W78-70212 

VOIR/SEASAT Follow-On Technology Readiness 
790-40-25 W78-70261 

Data Technology Assessment 
656-21-02 W78-70323 

End-to-End Data System Concepts Study 
656-44-03 W78-7032B 

Advanced Tdchnological Development, General Signal 
and Data Processing Electronics Solid State Detectors 
188-78-51 W78-70392 

Image Processing Facility Performance Evaluation and 
Improvemem 

310-40-33 W78-70447 

Impact of Spacecraft Timing Systems on Oata 

Processing 

310-40-42 W78-70450 

DATA PROCESSING EaUIPMENT 

Raal-TTme Electronic Synthetic Aperture Radar (SAR) 
Processor 

656*44-04 W78-70327 

DATA STORAGE 

Solid State Devica Technology 
506 *20-33 W78 *7 0208 

High Capacety Data Storage and Display. Archival Data 

Storage Technology 

506*20-59 W78-70213 

Solid State Data RecordeV 

520*71-03 W78-70265 

Data Technology Assessrnent 
656*21-02 W78-70323 


Information Managen^ent Systems 
910-33*00 * W7S-70491 

DATA SYSTEMS 

Solid State Data Recorder 

620*7 1*03 W78-70Z65 

Data Collection System Development 
650-10-13 W7S-7030S 

Data Technology Assessment 
656-21-02 W78-70323 

End-to*End Data System Concepts Study 
656-44-03 W7S-70326 

Discipline Center for Data Management 
656-50-01 W78-70330 

Digital Systems Development 
310-20-67 W7S-70442 

Automatic Data Handling 

310-40-36 W78-70446 

DATA TRANSMISSION 

High Capaerty Data Storage and Display Fiber Optics 
Data Links 

506*20*55 W78-70212 

ReahTime Electronic Synthetic Aperture Radar (SAR) 

Processor 

656-44-04 W78-70327 

Wideband Data Transmission and Switching for the 

1980s 

310*20*29 W78-70435 

A Ground Antenna for Wideband Data Transmission 

Syatems 

310-20-31 W78-70436 

Meteorological Informatiort Systems 
910-49-02 W78-705D2 

DECODERS 

Advanced Video Systems 

650*60-10 W78-70311 

DECODING 

Study of Concatenated Codes 
310-20-26 W78-70434 

DEEP SPACE 

High Performance Power Systema- 
506-23-65 W78-70239 

DEEP SPACE NETWORK 

Spaceborne Antenna and Microwave Systems 
Technology Study 

790- 40-35 ' W78-70263 

Navigation Accuracy Analysis 

310-10-60 W78-70430 

Radio Metnc Instrumentation Development 
310-10-61 W78-70431 

Antenna Systems Devetopment 
310-20-65 W78-70440 

Station and Network Monitor & Control Technology 

Development 

310-30-68 W78-70443 

Tracking Station Systems Technology 
310-30-69 W78-70444 

Natwork Control and Data Processing Development 

310-40-72 W78-70451 

Network Productivity Research 
310-40-73 W78-70452 

DEFENSE PROGRAM 

Militaiy V/STOL Aircraft Conceptual Design Studies 

791- 40-21 W78-70098 

DEFLECTORS 

V/STOL PrppulSiOrt Re&edrch 
505*05-32 W78-70030 

DEFORMATION 

Fan, Compressor and Tuitino Technology 
505 04-22 W78-70023 

DEPLOYMENT 

Large Deployable Antenna Technology Oav^lOpment 

524-70-05 W78-70268 

DESIGN 

Space Vehrcle Dynamics 

506-17-35 V^a-70166 

DESIGN ANALYSIS 

Integrated Programs for Aerospace-Vehicle Design 
510-54-03 W78-70106 

DIFFERENTIAL EQUATIONS 

Numenal Integratipn, Numeneal and Dynamical 

Stability 

910-27-05 W78-70478 

DIFFUSION 

Structural Composites and Adhesives 
605*01-33 W78-70006 

Materials for Space Structures 
506-16-23 W78-70174 

DIGITAL COMPUTERS 

Paylaod Deployment and Retrieval Systems Simulation 
Development 

910-27-03 W78-70476 

DIGITAL DATA 

Image Processing Facility Performance Evaluation and 
Improvement 

310*40*39 W78*70447 

DIGITAL SYSTEMS 

Digital Operations for General Aviation 
505-07-18 W7S*700S1 

Analytical Redundancy Management for Flight Ccntrol 
Systems 

505*07-34 W78-70055 

Digital Fly*by*Wlre Flight Experiment 

512-51-03 W78-70122 

Digital Fly*By*Wire Right Experrment 
512-51-04 W78-70123 


System Technology Studies 

513-50-11 


W78-70126 


Systems Technology Studies 

513-50-13 W78-70127 

Automated Data Handimg Techniques and Components 
506-20-26 W78-70207 

A Ground Antenna for Wideband Data Transmissron 
Systems 

310-20-31 W78-70436 

Network Control and Data Processing Development 
310*40^72 W78-70451 

Stabilrzation and Control 

910-08-00 W78-70466 

DIODES 

High-Power Laser Systems Technology 
506-25*41 W78-70247 

DIRECT CURRENT 
Elecincal Power 

910 05-00 W78-70464 

DIRECTIONAL CONTROL 

Application of Flight Simulation Technology 
505-09-43 W7 8*70072 

DISASTERS 

Disaster Communications Satellite 
682-10-05 W78-70315 

DISPERSING 

Aerial Applications Dispersal Systems Evaluation and 
Improvement 

5 1 6-57-02 W7 8-70144 

DISPLAY DEVICES 

Cockpit Avionics Automated V/STOL Avionics 
505-07-21 W78-70052 

Cockpit Avionics Technology 

605-07-23 W7B-700S3 

Flight Management Systems 

505-09-31 W78-70069 

Applicatrori of Flight Simulation Technology 
505-09-43 W78*70072 

Helicopter Aeroelasticily Acoustics and Flight 
Dynamics 

505- 10-23 W78-70078 

General Aviation Advanced Avionics 

512- 52-03 W7 8-701 25 

Terminal Configured Vehicle Program 

513- 52-13 W7 8-701 28 

Rotary Wing VTOL Operating Systems Experiments 

513- 54-13 W78-70131 

Ground Demonstrationof Sensor and Display Augmented 

Control for Shuttle Remote Manipulator System {RMSf 
907-41-16 W78-70454 

DISSOCIATION 

High* Power Laser Systems Technology 

506- 25-41 W78-70247 

DOPPLER EFFECT 

X ray Astronomy 

186-46-69 Vy78-70388 

DRAG REDUCTION 

Propulsion System Integration 
505-04-13 W78-70022 

Dreg Reduction 

505-06-23 W78-70037 

General Aviation Aerodynamics and Handling Qualities 

Technology 

505- 10-13 W78-70074 

Laminar Plow Control 

514- 55-03 W78-70137 

DROP TESTS 

Development of 3 Shuttle Flight Experiment Drop 

Dynamics Module 

750-03-01 W7S-70277 

DROPS (UQUIDS) 

Aerial Applications Dispersal Systems Evaluation and 
Improvement 

518-57-02 W78-70144 

DUAL $PJN SPACECRAFT 

Precision Pointing and Control Advanced 

Spacecraft/Experiment Systems 

506- 19-13 W78-70199 

DUAL THRUST NOZZLES 

Advanced Reusable High Density and Dual-Fuel Engine 
Technology 

506-21-19 W78-70215 

DUCTS 

Propulsion Noise Research 

505*03*13 W78*70016 

DYNAMIC CHARACTERISTICS 

Engine Dynamics and Performance Research 

505- 05-22 W78*70029 

Space Vehicle Dynamics 

506- 17-35 W78-70186 

Space Vehicle Dynamics 

506-17-39 W78-70188 

Dynamics of PJanetary Atmospheres 
185-47-57 W78-70354 

DYNAMIC CONTROL 

Propulsion Controls Research 

505-05-12 W78-70028 

DYNAMIC MODEU 
Right Dynamics 

505- 06-65 W7 8-70047 

Theoretical Studies - Planetary Atmospheres 

185-47-72 W7 8-703 60 

DYNAMIC RESPONSE 

Space Vehicle Dynamics 

506- 17-33 W78-70185 
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DYNAMIC STABILITY 


SUBJECT INDEX 


DYNAMIC $TABIUTY 

nit Rotor Research Aircraft 

744-01-01 W78-70162 

Numeria) Integration Numerical and Dynemipel 
Stability 

910-27-05 W78-70478 

DYNAMIC STRUCTURAL ANALYSIS 

LoadSv Aaroefa&ticity and Structural DvAamics 
505-02-21 W78-70010 

|=|ight Loads and Aeroelosticity 

505- 02-24 W78-70012 

Payload Environments and Dynarrwcs 

506- 17-36 W78-70187 

DYNAMIC TESTS 

Payload Emnionmants and Dynamrcs 
506-17-36 W78-70187 


EARTH ENVIRONMENT 

Multifur^clion Microwaves fpr Environmental Sensing 
506-18^6 W78-70196 

EARTH ORBITAL RENDEZVOUS 
Electrical Power 

910-05-00 W79-70464 

EARTH ORBITS 

Precision Pomting and ComroL Advanced 

Spacecraft/Expenment Systems 

S06-19-13 W78-70199 

Technical Consultation Services 
643-1 0-Ot W78-70300 

Algorithm Development- Development of Analytical Orbit 
Propagation Technique with drag 
910-26-00 W78-70475 

Space Debns 

910-31-13 W7a-70487 

EARTH RESOURCES 

Data Collection Systems and Applications 
650-10-14 W78-70306 

Systems Enginsenng and Analysts 
656-12-01 W78-70322 

Interactive Data Link Evaluation Study and Experiment 

656 44-Ot W78-70324 

ECHELETTE GRATINGS 

Comeidry Observation and Theoiv 
173-45-60 W78-70347 

ECONOMIC ANALYSIS 

Public Service Communications Satellite (PSCS) 
682-10-13 W78-70318 

ECONOMIC FACTORS 

Aeronautical Systems & PJarutiOg Analysis 
791-40-41 W7S-70102 

EFFLUENTS 

Analysis of Environmental Impact of Launch Vohiclo 
Effluents 

506-21-33 W78-70217 

Development of an Induced Environment Contamination 
Monitor flECM) 

7SO 03-02 W78-70278 

EFFLUX 

Spacecraft charging and High Voltage Plasma Effects 
. 506-23-42 W78-70234 

Shuttle Payload Definition Space Flight Technology 
Expenments 

750-01-22 W78-70271 

ELASTOMERS 

Aircraft Systems Operational Safety and Efficiency 
Improvement 

505- 08-31 W78-70064 

SCAR Fuel Tank Seafants 

743-01-01 W78-7015S 

Viscoelastic Properties of Polymers 

506- 16-15 W78-70172 

ELECTRIC BATTERIES 

Physics and Chemistry of Solids 
506-16-12 W73-70171 

Multi-KW Low Cost Earth Orbital Systems 
506-23-59 W78-70237 

Thermal Control 

910 02-00 W78-70457 

ELECTRIC FIELDS 

Particle and Pamcle/Photon Interactions 

(Atomosphene- Magnetospheric Coupling! 

170-36-56 W78-7033S 

ELECTRIC GENERATORS 

Mutti-XW Low Cost Earth Orbitaf Systems 
506-23.59 W78-70237 

ELECTRIC POWER PLANTS 

Economical Earth Oibital Power System 
506-23-55 Vy78-70236 

ELECTRIC POWER SUPPUES 

Mufti-KW Low Cost Power Systems Management 
S0B-23-S2 W78-70235 

Brayton Isotope Power System fBIPS) 

506-23-62 W78-70238 

Etectrical Power 

910-05-00 W7B-70463 

Eleclrioal Power 

910-05-00 W78-70464 

ELECTRIC POWER TRANSMISSION 

Multi-KW Low Cost Pov^er Systems Management 
506-23-52 W76-7023S 


ELECTRIC PROPULSION 

Auxiliary Ion Thruster System Technology 
506-22-12 W78-70221 

Auxiliary Ion Propulsron for MMS Application 
508-22-16 W78-70222 

Primary Electric Propulsiort Systems 
506-22-22 W78-70223 

Electnc Propulsiort Research and Acfvanced Concepts 
506-22-32 W78-70226 

electric sparks 

Expertmertt Devetepmani - Laboratory and Theoratlcal 
Solar Physics 

170-38-53 W78-70342 

ELECTRO-OPTICS 

Electro-Optrcal Sertsor Technology 
506-18-23 W78-70192 

Communications 

910 07-00 W78-70465 

CLECTROLYTES 

Photon-Matter Interactions 

50G-25-33 W78-70246 

Ele«nc3l Power 

910-05-00 W78-70463 

ELECTROMAGNETIC FIELDS 
Radiant Energy Conversion 

506-25-31 W78-70244 

ELECTROMAGNETIC INTERACTIONS 

JANNAF Support - Plume Technology Workrrtg Group 
506-21-49 W78-70220 

ELECTROMAGNETIC INTERFERENCE 
Information Management Systems 
910-33-00 W78-70491 

ELECTROMAGNETIC MEASUREMENT 
Cometary Instrumentation 

173-45-56 W78-70346 

ELECTROMAGNETIC RADIATION 
Photort-Matter Interactions 

506-25-33 VV78-70Z46 

Htgh-Power Laser Systems Techn-ofogy 

505- 25-41 W78-70247 

ELECTROMAGNETIC SPECTRA 

Infrared Astronomy 

188-41-55 W78-70381 

ELECTROMECHANICAL DEVICES 

Mechanical Systems 

910-36-00 W76-70494 

ELECTRON GUNS 

High Speed Data Transfer Advanced Microwave 
Arnplifier$ 

506- 20 42 W78-70209 

ELECTRON IMPACT 

ronrzaticn and Rate Processes in Planetary 
Atmospheres 

185-47-74 W78-70361 

UV and Optical Astronomy 

188-41-51 W78-70371 

ELECTRONIC EQUIPMENT 

Solid State Device Technology 
506-20-33 W78-70208 

EMI88ION SPECTRA 

Eleciro-Optical Sensor Technology 
506-18-23 W78-70192 

ENERGY ABSORPTION 

Structural Design Methods 

505- 02-33 W78-70013 

ENERGY CONSERVATION 

Engine Component Improvement Program 
511-54-02 W78-70115 

Energy Efficient Engine 

716-01-02 W78-70149 

energy CONVERSION 

Electrochemical Research and Technology 

506- 23-22 W78-7023 1 

Srayton Isotope Power System (BIPS) 

505- 23-62 W78-70238 

Radiant Energy Conversion 

506- 25-31 W78-70244 

High-Power Laser Systems Technology 

506-25-41 W78-7024-7 

ENERGY SPECTRA 

Particfe Astrophysics and Shuttle Expertmont Definnion 
188-46-56 W78-70382 

Gamma Ray Astronomy 

188-46-57 W78-70385 

ENERGY STORAGE 

Economical Earth Orbital Power System 
506-23-55 W78-70236 

ENERGY TRANSFER 

Gamma Ray Astronomy Observatory 
188-78-60 W78-703aS 

ENGINE CONTROL 

Inlet and Nozzle Research 

505-04-12 W78-70021 

ENGINE DESIGN 

Advanced Engine System Concept^ 

SOS-05-52 W78-70032 

Materials for Advanced Turbine Engines (MATE} 
S10-S3-02 VV78-70105* 

Engine Composites Durability 

510- 57-02 W78-70112 

Quiet Dean General Aviation Turbofan fQCOAT) 

511- 53-02 W78-70114 

Engine Component Improvement Program 

S1T-S4-02 W78-70115 


Stratosphenc Cruise Emission Rdduchon 
511-55 02 W78-70116 

Variably Cycle Engine Components 
511-56-02 W78-70117 

Energy Efficient Engino 

716-01-02 W76-70149 

Quiet dean Short-Haul Expenmental Engiita 
738-01-02 W78-70154 

SCAR Propulsion Technology 
743-03-22 W78-70158 

ENGINE INLETS 

Engine Dynamics and Performance Research 
S05-05-22 W78-70029 

V/STOL Propulsion Research 
505-05-32 W78-70030 

engine NOIiE 

Noise Reduction Technology 

505-03-12 W78-70015 

ENGINE PARTS 

Engine Composites Durabilrty 

510- 57-02 W78..70112. 

Engine Component Improvement Program 

511- 54-02 W78-70115 

Varrabte Cycle Engine Components 

511-56-02 W78-70117 

engine TESTS 

Noise Reduclran Technology 

505-03-12 W78-70O15 

Propulsion Pollution Reduction Research 
505-03-22 W78-70018 

Propulsion Instrumentation Research 

605- 04-62 W78-70027 

Advanced General Aviation Propulston Research 

505- 05-62 W78-70033 

Materials for Advanced Turbine Ertgines (MATE) 

510- 53-02 W78-70105 

Engine Component Improvemerit Program 

511- 54-02 W78-7011S 

QuisE CTean Short-Haul Expenmenial Engine 

736-01-02 W7B-701S4 

ENVIRONMENT EFFECTS 

High Temperature Heat Pipes 

506- 16-32 W78-70176 

Analysis of Environmental Impact Of LduitCh Vehicle 

Effluents 

506-21-33 W78-70217 

Solar Array Tachnblogy and Environmental Impact for 
Solar Electnc Propulsion (SEP) 

506-22-29 W78-70226 

Environment Conditions 

910-47-00 W78-70501 

ENVIRONMENT PROTECTION 

Short-Medium Range Advanced Technology Aircraft 
Design Studies 

516-50-01 W78-70139 

ENVIRONMENTAL CONTROL 

Heat Pipe Technology 

506-16-31 W78-70175 

Thermal Control Coatings 

S06-16-39 W78-70179 

ENVIRONMENTAL MONITORING 

Infrared Lfltrasensitive Detectors 
506-18-13 W78-70189 

Development of an Induced Environment Contaminalion 
Monitor (lECM) 

750-03-02 W78-70278 

Data Collection Systems and Applications 
650-10-14 W78.70306 

ENVIRONMENTAL TESTS 

Composites Durability Technology 
510-57-03 W78.70113 

EPHEMERIDES 

Onboard Navigation landmark Trackei? 

606- 19-23 W78-70202 

X-Band Uplink Development 

310-10-64 W78-70432 

EQUATIONS OF MOTION 

Algonthm Development - Development of Analytical Orbit 
Propagation Technique with drag 
910-26-00 W78-70475 

ERROR ANALYSIS 

Development of Cryogenic PVT Algonthms^for Space 
Applications 

910-31-02 W78-70483 

ERROR CORRECTING COOES 
Study of Concatenated Codes 
310-20-28 W78-70434 

ERROR SIGNALS 

Onboard Navigation Landmark Trackers 
506-19-23 W78-70202 

EUTECTICS 

Advanced Propulsion Matenals 

505- 01-12 W78-70001 

EVOLUTION (DEVELOPMENT) 

Laboratory Simulation 

195-23-03 W78-70401 

EXCITATION 

Radiant Energy Conversion 

506- 25-31 W78-70244 

Photon-Matter Interactions 

506-25-33 W78-70246 

Ground Based Radio Astronomy 
188-41-52 W78-70375 


1-8 



SUBJECT INDEX 


FLIGHT TESTS 


EXHAUST FLOW SIMULATION 

Hypersonic Aircraft Aorotfynamics and Flight Oyaamics 

505-1 1*33 W78-70089 

EXHAUST OASES 

Propulsion Pollution Reduction (tesaarch 
505-03-22 W78-70O18 

Stratosphenc Cruise Emission Redoctron 
6 1 1-55-02 W78-701 1 6 

EXHAUST NOZZLES 

Propulsion System Integratiorr 
505-04-13 W78-70022 

Non-Axisymmetric Noiale Aerothermodynamics 
605-11-22 W78-70086 

EXPERIMENTAL DESIGN 

Devfllopnnent of a Shuttle Flight Expenment Drop 

Dynamics Module 

750-03-01 W78-70277 

Cfyogenic Fluid Management 

750-03-18 W78-70287 

Development of Solar Spacelab Experiment and 

Hardware 

170-38-51 W78-70337 

Development of Expenments and Hardware for Solar 

Physics Research 

170-38-51 W78-70338 

Expenment Development • Laboratory aixd Theoretical 

Solar Physics 

170-38-53 W78-70342 

EXPERIMENTATION 

Definition of Physics and Chemistry Expeiiments fPACE) 
m Space 

750-01-59 W78-70275 

Thermal Canister Experiment 

750-03-07 W78-70281 

OEX Thermal Protection Expenments 
750-04-06 W78-70297 

EXTRATEPIRE8TRIAL MATTER 

Non-Terrestrial Materials Utilization for Satellite Power 
Systems 

790-40*39 W78-70264 

EXTRAVEHICULAR ACTIVITY 

Contingency In-Orbii Servicing Study 
910-31-10 W78-70486 

EXTREMELY HIGH FREQUENCIES 
Antenna Systems Development 
310-20 65 W78-70440 

Radio Systems Development 

3t0-20-66 . W78-70441 

Tracking Station Systems Technology 
310-30-69 W78-70444 


F-15 AIRCRAFT 

Airframe/ Propulsion System interaction 
514-54-04 W78-70136 

F-lft AIRCRAFT 

Remotely Piloted Research Aircraft Technology 
505-1 1-54 W78'70093 

F-8 AIRCRAFT 

Anatylical Redundancy Management for Flight Control 
Systems 

505- 07-34 W78-70055 

Digital Fly-By-Wire Ftrght Experiment 

612-51-04 W78-70123 

FARRICATION 
Structures 

910-01-00 W78-704S5 

FAILURE ANALYSIS 

System Technology Studies 

513-50-11 W78‘70126 

Instrumentation 

910-13 00 W78-70471 

FAILURE MODES 

Composites Durability Technology 
510-57-03 W78-70113 

System Technology Studies 

513-50-11 W78-7012S 

FAR INFRARED RADIATION 
Far Infrared Astronomy 

188-41-55 W78-70380 

Development of a Thrn-Film Josephson-Junction for 

Millimeter and Submithmeter Wavelength Applicattons 

188-78-56 W78-70394 

FATIGUE ^MATERIALS) 

SCAR-Structures and Materials Technotogy 
743-01-03 W78-70156 

Physics and Chemistry of Solids 

506- 16-12 W78-70171 

FATIGUE LIFE 

Fatigue Oamaga m Steels and Composites 
505-01-21 W78-70002 

Structural Design Methods 

505- 02-33 W78-70013 

Composite^ Durability Technotogy 

510-57-03 W78-70113 

FATIGUE TESTS 

Vehicle Design Methods 

506- 1 7-23 W78-70184 

FEA8IB1UTY ANALYSIS 

Engine Component Improvement Program 
5 1 1 -54-02 W78-701 1 5 


Definition of Physics and Chemistry Experiments (PACE) 
in Space 

750-01-59 W78-70275 

FEED SYSTEMS 

A Ground Antenna for Wideband Data Transmission 
Systems 

310-20-31 W78-70436 

FERRITIC STAINLESS STEELS 

Fatigue Damage m Steels ar;d Composites 

505- 01-21 W78-70002 

FERT1UZER8 

Aerodynamics of Aerial Applications Aircraft arid 

Systems 

516-57-03 W78-70145 

FIBER OPTICS 

High Capacity Data Storage and Display Fiber Optioa 

Data bnks 

506- 20-55 W78-70212 

Cometary Observation and Theory 

173-45-60 W78-70347 

Wideband Data Transmission and Switching for the 

1980's 

310-20-29 W78-70435 

Communication 

910 07-00 W78-70466 

Fiber Optics Instrumentation for Oxidizer Tanks 
910-13-14 W78-70473 

Informatiork Management Systems 
910-33-00 W76-70491 

FIGHTER AIRCRAFT 

Highly Maneuvenng Aircraft Technology 
723-01-03 W78-701S0 

FIGURE OF MERIT 

Antenna Systems Development 
310-20 65 W78-7O440 

FINITE DIFFERENCE THEORY 
Computational Aerodynamics 
505-OS-13 W7B-7O035 

FINITE ELEMENT METHOD 
Computational Aerodynamics 

505- 06-13 W78-70035 

Composite Strueiures Analysis and Desigrt Methods 

506- 17-22 W7S-70183 

FIRE EXTINGUISHERS 

Aviation Safety Technology - Applied Fluid Mechanics 

505-08-25 W78-700B2 

FIRE PREVENTION 

Aircraft Propulsion Systems Safety Technology 
505-08-22 W78-70060 

Aviation Safety RScT - Fire Technology 
S05-08-27 VY78-70063 

Fire-Resistant Matenals Engineering 
510-56-01 W78-70108 

Fire Resistant Materials Ertgmeenng 
510-56-05 W78-70109 

Systems Engineering and Demonstration of an 
Automated Fire Weather Data System 
650-10-16 W78-70308 

Matenals 

910-38 00 W78-70497 

FIREBEE 2 TARGET DRONE AIRCRAFT 

Remotely Piloted Research Aircraft Technology 
505-11-54 W78-7O093 

FIREPROOFING 

Fire Resistant Matenals 

505-01-31 W78-70004 

Fire Systems and Full Scale Test 
510 56-17 W78-70110 

FIRES 

Aviation Safety Operating Problems and Survivability 
Matenals. NTSB Assistance) 

505-08-21 W78-7O0S9 

FISSION 

Theomhcal Studies 

195-22-02 W78-70399 

FLAME RETARDANTS 

Fire-Resistant Matenals Engineering 
510-56-01 W78-70108 

Fire Resistant Material? Engineering 
610-56-05 W78-70109 

FLAMMABIUTY 

Fire Systems and Full Scale Test 
610-56-17 W78-70110 

FLAT PLATES 

Thermal Control 

910 02-00 W78-70457 

FLIGHT CHARACTERISTICS 

Aerodynamic Test Methods and Instrumentation 
505-06-41 W78-70041 

Transonic Test Techniques and Instrumentation 
505-06-43 W78-70042 

General Aviatron Maneuverabiliiy. Safety and 

Performance Improvement 

505-10-14 W78-70075 

General Aviation Atr Traffic Flow Dynamics 
505-10-18 W78-70076 

Hybnd Rotor/ Airship Flight Controls and Aerodynamic 
Performance 

505-10-51 W78-70082 

Oblique Wing Aerodynamics 

60S- 11-11 W78-70083 

Airframo/Propulsion Systern Interectien 
5l4.$4-04 W78-70136 

SCAR Stability Sr Control Technology 
743-05-04 W78-70161 


Tilt Rotor Research Aircraft 

744-01-01 W78-70162 

FUQKT CONTROL 
Flight Dynamics 

505-06.64 W78-70048 

Cockpit Avionics Automated V/STOL Avionics 
505-07-21 W78-70052 

Integrated Control for STOL VTOL and Rotorcraft 
505-07-31 W7Q-70064 

Analyticei Redundancy Management for Flight Control 

Systems 

505-07-34 W78-70055 

Flight Management 

505-09-33 W78-70070 

VTOL Aerodynamic Performance and Handling 

Qualities 

505-10-31 W78-70079 

R/STOL Aircraft AerodynamicPerformance and Handling 
Qualities 

505-10-41 W78-70080 

Digital Ply>by>Wire Flight Expenment 

512- 51-03 W78-70122 

System Technology Studies 

513- 50-11 W78-70126 

WOL Operating Systems Expenments 

513-54-11 W78-70130 

Energy Efficient Transport 

516-53-03 W78-70142 

Aerodynamics of Aerral Applicaiions Aircraft and 

Systems 

516-57-03 W78-70145 

Advanced Mission Design Prototype System 
910-27-04 W7S-70477 

FUGHT CREWS 

Right Management Systems 

505-09-31 W78-70069 

Right Management 

505-09-33 W70-7OO7O 

FUGHT MECHANICS 

Rotorcraft Aerodynamic Performance, Dynamics and 
Handling Qualities 

505- 10-21 W78-70077 

Space Shuttle Development Support 

506- 26-33 W76-70255 

FLIGHT OPTIMIZATION 

Advanced Mtssion Design Prototype System 
910-27-04 W78-70477 

FLIGHT PATHS 

R/STOL Aircraft Aerodynamic Performance and Handling 
Qualities 

505-10-41 W78-70080 

FUGHT PLANS 

Advanced Mission Design Prototype System 
910-27-04 W78-70477 

FLIGHT SAFETY 

Aircraft Propulsion Systems Safety Technology 
505-08-22 W78-70060 

System Technology Studies 

513- 50-11 W78-70126 

Wake Vortex Minimization 

514- 52-04 W78-70135 

Highly Maneuverable Aircraft Techaology 

723-01-04 W78-70151 

FUGHT SIMULATION 

Simulation Technology for Aeronautics 
505-09-41 W78-7007 1 

Helicopter Aeroelasticlty. Acoustics and Flight 
Dynamics 

505-10-23 W78-70078 

Human Factors in Aviation Safety 

515- 51-11 W78-70138 

FUGHT SIMULATORS 

Application of Flight Simulation Technology 
505-09-43 W78-70072 

FUGHT STABIUTY TESTS 
Flight Dynamics 

505-06-63 W78-70D47 

FUGHT TESTS 

Loads Aeroelasticlty and Stnicturai Dynamics 
505-02-23 W78-7001 1 

Basic Noise Research 

505-03-15 W7S-70017 

Aerodynamic Flight Expenments 
505-06-34 W7S-70040 

Right Dynamics 

SQ5 05-64 W76-70043 

Aircraft Systems Operational Safety and Efficiency 
Improvement 

505-08-31 W78-70064 

General Aviatton Aerodynamics and Handling Qualities 
Technology 

505-10-13 W78-70074 

Digital Fly-by-Wire Flight Srpenmem 
512-51-03 W70-7O122 

General Aviation Advanced Avionics Systems 
512-52-01 W78-70124 

General Aviation Advanced Avionics 

512- 52-03 W78-70125 

Systems Technology Studies 

513- 50-13 W78-70127 

Wake Vortex Minunization 

514- 52-04 W78-70135 

Rotorcraft Systems Flight Validation 

518-51-01 W78-70147 
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FLOW DISTRIBUTION 


SUBJSCr INDEX 


Highly Maneuverable Aircraft Technology 
723'01*04 W78-70151 

Tilt Rotor Research Aircraft 

744- 01'04 W78-70163 

Rotor Systems Research Aircraft IRSRAl 

745- 01-03 W78-70184 

ArtifTcial Intelligence for Integrated Robot Systems 

506-13-35 W78-70205 

Multipurpose - User 0/iemed Software (MUST) 
520-72-03 W78-70266 

Shuttle Paytoad Expenments Definition 
750-01-23 W78-70272 

Laser Heterodyne Spectrometer for Spacelab 
750-03-03 W78-70279 

Shuttle Operational Flrght Test of the Solar Electric 
Propulsiorr Solar Array 

750-03-04 W78-70280 

Eight-cm Ion Thruster Sxperlmenl 
750-03-09 W78-70282 

Propulsion Contamination Effects” Module - PC5M - 
Spacecraft Experiment 

750-03-12 VSf78-70284 

FLOW DISTRIBUTION 

Propulsion Noise Research 

505-03-13 W78-70016 

Computational Aerodynamics 
505-06-13 W78-70035 

Turbufence and Modelling 

505- 06-21 W7S-70036 

Aerial Applications Dispersal Systems Evaluation and 

. Improvement 

516-57-02 W78-70144 

Chemical Propulsion Research and Development 

506- 21-45 W78-70219 

Planetary Probe Aerothermodynamtc Technology 

506-26-21 ‘ W78-70252 

Planetary Mission Support 

506-26-23 W78-70253 

Space Shuttle Configurations and 

Aerothermodynamics 

505-26-31 W78-70254 

Infrared Imagery of Shuttle 

750-04-05 W78.70296 

FLOW V1SUAUZAT10N 

Basic Noise Rosoarch 

605-03-tS W78-70017 

Airfoil and Wmd Development 
505-06-31 W78-70038 

FLUID DYNAMICS 

Analytical Fluid Dynamics 

505-06-11 W78-70034 

Drag Reduction 

SOS-OS-23 W78-70037 

Apphed Mathematics and Computer Science 

505- 15-31 W78-70094 

Corr^putatiOr^dl and Experimental Ae/othermodynamics 

506- 26-11 VSf78-70250 

Shuttle Payload Definition* Physics and Chemistry 

Ei^parirnants jn Space 

750-01-52 W78-70273 

Definition of Physics and Charmstry Expenmants (PACE) 

m Space 

760-01-59 W78-70275 

FLUID FLOW 

Geophysical Fluid Ffov/ Expenments on Spacefab 
750-03-26 W78-70281 

FLUID MECHANICS 

Wing-Body Aerodynamics 

505-06-54 W7d-70046 

Cockpit AvTonics Technology 

505- 07-23 W70-7OOS3 

Geophysical Fluid FTow ExperTmenis on Spacelab 

750-03-26 W78-70291 

Shuttle Entry Air Data System (BEADS) 

750-04-02 W7 8-70294 

FLUIDICS 

General Aviation Advanced Avjomcs Systems 
512-52-01 W78-70124 

General Aviation Advanced Avionics 
512-52-03 W78-70125 

FLUORESCENCE 
X ray Astronomy 

188-46-59 W78-70388 

FLUORINE 

Long Ufe Advanced Propulsion Systems for Planetary 
Spacecraft 

506- 21-25 W78-70216 

Long Lfe -Space Storable Propulsion Systems 

Technology 

525-71-05 W78-70270 

FLUOROCAHBOM6 

Development of New Instrument Systems for Detection 
of Trace Canstituanis in the Stratosphere 
198-10-06 W78-70415 

FLUTreR 

Loads, Aeroelasticity and Structural Dynamics 
505-02-23 W7S-70011 

FLUTTER ANALYSIS 

Flight Loads and Aaroalasticity 
605-02-24 W78*70012 


FLY BY WIRE CONTROL 

Remotely Piloted Research Aircraft Technology 
505-11-54 W78-70093 

Digital FCy-by-Wito Flight Experiment 
512-51-03 W78-70122 

Digital fly-By-Wire Flight Experiment 
512-51-04 W78-70123 

flying platforms 

Airborne Platform Support for Stratosphenc Sampling 
Program 

198-10-10 W78-70418 

FOG 

Knowledge of Atmospheric Processes 
505-08-19 VV78-70058 

FOREST MANAGEMENT 

Systerns Engineenng and Demonstration of an 
Automated Fire Weather Data System 
650-10-16 W78-70308 

'FHACTUHE MECHANICS 

Fatigue Damage in Steels and Composites 

505- 01-21 W78-70002 

Fatigue, Life Prediction Methods and Fatigue Control 

505 01-22 W7B-70003 

FREE FLIGHT 

MiCrOwdve Radiometer 

750-03-10 W78-70283 

FREE FLIGHT TEST APPARATUS 

Long Duration Exposure Facility .Proiecl 
760 02-03 W78-70276 

FREON 

Laser Heterodyne Spectrometer for Spacelab 
750 03-03 W78-70279 

FREQUENCIES 

Technical Con&ultation Services 
643-10-01 W78-70301 

Redid Meinc Inslrurnentatron Development 
310-10-61 W78-70431 

FREQUENCY ASSIGNMENT 

Technical Consultation Services 
643-10-01 W78-70299 

Technical Consultation Services 
643-10-01 W78-70300 

Communications Satellite Applications Systems Studies 
643-10-02 W78-70302 

Communications and Navigation Experiment Definition 
645-25.41 W78-70304 

FREQUENCY DISTRIBUTION 

Precision Time and Frequency Source^ 

310-10-42 W78-70428 

FREQUENCY STANDARDS 

Precision Time and Frequency Sources 
310*10-42 W78-70428 

FRICTION 

Advanced Materials Manufacturing, and Lubrication 
Processes 

506- 16-22 W78-70t73 

Tribological Expen merits m Zero Gravity 

750-03.27 W78-70292 

FUEL CELLS 

Electrochemical Research and Technology 
506-23-22 W78-70231 

Thermal Control 

910-02-00 W78-704S7 

Electrical Power 

910Q5-00 W78-70463 

Electneal Power 

910-05-00 W78-70464 

FUEL CONSUMPTION 

Short Rdul Air Transport Conceptual- Design Studies 
791-40.11 W78.70096 

Advanced Turboprop Program - Right Test 
511-57-04 W78-70120 

Laminar Flow Control 

514-55-03 W78-70137 

Advanced Transport Aircraft Technology 
516.50-23 W78.70140 

Energy Efficieni Transport 

516-53-03 W78-70142 

Energy Efficient Engine 

716-01-02 W7d-70l4d 

FUEL CORROSION 

Propellant Compsiibility with Materials for Long Dursiron 
Missions 

186-68-62 VY78-70366 

FUEL INJECTION 

Hypersonic Propulsion Technology 
505.05*43 W78-70031 

FUEL $PRAY6 

Combustion and Augmentation Systems Technology 
505-04-32 W78-70024 

FUEL TANKS 

SCAR Fuel Tank Sealants 

743-01^1 W78-70155 


Aaroelasticity of Turbine Engines 
510-55-02 W76-70107 

FLUX DENSITY 

Advanced Nickel-Cadmium and Probe Battenes 
506-23-25 W78-70232 


GALACTIC CLUSTERS 

Advanced Mission Sci 
Observatory 
188-78-60 

GALACTIC EVOLUTION 

Theoretical Astrophysics 
186-41-51 


1 2 Meter X-Ray 


GALACTIC RADIATION 

Particle Astrophystcs 

188-46-56 W78-70383 

GALAXIES 

Infrared Astronomy 

188-41-55 W78.70381 

Gamma Ray Astronomy 

188-46-57 W78-70386 

GAULEAN SATELLITES 
JPL Planetology 

1 8S -50-72 W78-70363 

JPL PJanetology Instrument Development 
185-50-73 W78-70364 

GALUUM ARSENIDES 

Advanced Electronics and Matanal Science 
506-15-23 W78-70168 

GAMMA RAYS 

Ion Cyclotron Gas Excctation 

SOG -25-32 W78-70245 

Panicle Astroiihysics 

188-45-56 W78-70384 

Gamma Ray Astronomy 

1 66-46-57 W78-70385 

Gamma Ray Astronomy 

1 88 -46-57 W78-70386 

6-amma-Ray Astronomy 

188-46-57 W78-70387 

Gamma Ray Astronomy Obs-ervatory 
] 88 -78-60 W78-70395 

Advanced Experiment Concepts 
195-23 06 W78-70402 

GAS ANALYSIS 

Instrument Development for Neutral Gas Composition 
and Density Measurements in Pfanetary Atmospheres 
185-47-52 W78-70350 

Development of.Measurament Techniques for Gas and 
Cloud Particle Composition in High Pressure Atmospheres 
185-47-54 W78-70352 

Instrument Systems for Measurement of Trace Gas 
Constituents in the Stratosphere 
198-10-04 W78-70413 

Development of New InstniiYient Systems for Detection 
of Trace Constituents in the Stratosphere 
198-10-06 W78-70416 

GAS DYNAMICS 

Absolute Pressure Molecular and Atomic Beam 
Calibration Techniques fo-r Mass Spectrometers 
18S-47-51 W78-70349 

GAS FLOW 

Propulsion Instrumentation Research 
505 04-62 W78-70027 

Cockpit Avionics Technology 

505- 07*23 W70-7OO53 

GAS GENERATORS 

Attitude Control Propulsion 

9 1 0-04-00 W78-7046 1 

GAS MIXTURES 

High Power Laser Systems Technology 

506- 25-43 W78-70248 

GAS TEMPERATURE 

Propulsion Instrumentation Research 
505-04-62 W78-70027 

GAS TURBINE ENGINES 

Propulsion Pollution Reduction Research 
505-03-22 W78-7001S 

Gas Turbine Engine Pollution Reduction Technology 

505-03-25 W78*70020 

Combusiton and Augmentation Systems Technology 

505.04*32 W78-70024 

Strato^henc Cruise Emission Reduction 
511-55-02 W7d-70116 

GAS TURBINES 

Advanced Propulsion Materials 

505- 01-12 W78-7(XX)1 

GASDYNAMIC LASERS 

Radiant Energy Conversion 

506- 25-31 W78-70244 

GASEOUS FISSION REACTORS 

Plasma Core Reactor Research 
506-24-13 W78-70240 

GEARS 

Power Transfer Research 

505-04-42 W7 8-70025 

Helicopter Transmission Systems Technology 
511-58-02 W78-70121 

GENERAL AVIATION AIRCRAFT 

Advanced General Aviation Propulsion Research 
SDS-OS-62 W78-70033 

General Aviatnn Aerodynamic Performance Technology 

505-10- It W78-70073 

General Aviation Aerodynamics and Handling Qualities 

Technology 

505-10-13 W78-70074 

General Avcation Maneuverability, Safety and 

Performance rmprovement 

505-10-14 W78 -70075 

General Aviation Air Traffic Flow Dynamics 
505-10-18 W78-70D76 

General Aviation System Studies 
791-40-53 W78-70104 

Quiet, Clean General Aviation Turbofan (QCCAT) 

511- 53-02 W78-70114 

General Aviation Advanced Avionics Systems 

512- 52-01 W78-70124 
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SUBJECT INDEX 


IMPACT RESISTANCE 


General Aviation Advericed Avionics 
512-52-03 W78-70125 

GEODE&y 
R eldtivity 

188-41-54 W78-70376 

GEOPHYSICS 

Geophysical Fluid Row Expenmenis on Spacotab 
760-03-26 W78-70291 

QEOPOTENTIAL 

Algorithm Development- Development of Analytical Orbit 
Propagation Technique with dreg 
910-26-00 W78-7047S 

GIMBAU 

Auxiliary Ion Tbnister System Technology 
508-22-12 W78-70221 

Pnmary Electric Propulsion Systems 
506-22-22 W78-70223 

QLOBAt ATMOtPKERIC RESEARCH PROGRAM 
Global Atmospheric Sampling Program {GASP) 
198-10-06 W78-70417 

GRAPHITE 

Composttes for Propulsion Components 

505- 01-32 W7S-70005 

CASTS- Composite for Advanced Space Transportation 

Systems 

524-71-03 W78-7026S 

GRAVITATIONAL FIELDS 

Cometeiy Studies 

173-45-55 W7S-70345 

GRAVITATIONAL WAVES 

Relatrvity 

188-41-54 W78-70377 

GRAVITY WAVES 

Cryogenic Technology for Cooling Oetectom below 10 
Kelvin 

506- 25-21 W78-70241 

GROOVING 

Aircraft Landing Systems EffTcier^cy Improvements 

505- 03-33 W78-70065 

GROUND STATIONS 

On-Board Data Processing 

506- 20-23 W78-70206 

GSTDN System Optimization 

310-20-47 W78.70438 

GROUND TEST! 

Ouiet Propulsive Lift Technology - QSRA Propulsion 
Support 

769 02-02 W76-70166 

GUNN DIODES 

Advanced Communications Research 
650-60-11 W78-70312 

GYROSCOPES 

Onboard Navigation Inertial Sensors 
506-19-29 W78-70204 

Relativity 

188-41-54 W78-70376 

Relativity and Celestial Mechanics 
lfiS-41-54 W78-70378 

Stabilization and Control 

910-08-00 W78-7046B 


HARDWARE 

Payload Environments and Dynamics 
S08.17-3B W78-70187 

KEAD-UP DISPLAYS 

Aviation Safety Operating Problems and Suivivability 
Materials. NTS6 Assistance) 

505- 08-21 W78-70059 

HEAT PIPES 

Heel Pipe Technology 

506- 16-31 W78-70175 

High Temperature Heat Pipes 

506-16-32 W78-70176 

Flight Testing of Heat Pipes 

506-16-36 W78-70178 

Thermoeleetrie Thermionic Energy (inversion 
506-23-35 W78-70233 

Thermal Canister Experiment 
750-03-07 W78-702B1 

Thermal Control 

910-02-00 W7d-70456 

Thermal Control 

910-02-00 W78-70457 

HEAT RADIATORS 

Thermal Control 

910 02-00 W7S-70456 

HEAT RESISTANT AU.OYS 

Advanced Fropulston Materials 
505 01-12 W78-70001 

HEAT SHIELDING 

TPS Materials and Systems Evaluation 
506-16-41 W78-70I80 

TPS Matenals for Space Transportation Systems 
506-16*43 W76-70181 

OEX Thermal Protecton Experiments 
750-04-06 W78-70297 

HEAT TRANSFER 

Fan. Compressor and Turbina Technofogy 
505-04-22 W78-70023 

Computational Aerodynamics 
505-06-13 W78-70035 


High Temperature Heat Pipes 
506-16-32 W78-70176 

Advanced Reusabfe High Density and Dual Fuel Engine 
Technology 

506-21-19 W78-70215 

Space Vehicle Aerothermodynamics and Configuration 
Technology 

506-26-13 W78-7025t 

Space Shuttle Conligurations and 

Aerotharmodyna mics 

506-26-31 W78-70254 

Shuttle Payload Definition ^ace Flight Techr^plpgy 
Experiments 

750-01-22 W78-70271 

Spacelab Two Phase Heat Transfer 
750-03-21 W78-70289 

Shuttle Infrared Leeside Temperature Sensing (SILTS) 
750-04-04 W78-70295 

HEAT TRANSMISSION 

Earth Based Lunar Observations 
195-23-01 W78-704D0 

HEAVY urr HEUC0PTER8 

Hybnd Rotor/Airship Flight Controls and Aerodynamic 
Performance 

505- 10-51 W78-70082 

HEUC0PTER8 

Advanced Aircraft Structures 

506- 02-13 W78-700Q8 

Helicopter Aeroelasticity. Acoustics and Flight 

Dynamics 

505- 10-23 Vy76-70078 

Heircopter Transmission Systems Technology 

51 1-58-02 W78-70121 

Rotorcraft Systems Flight Validation 
516-51-01 W78-70147 

HEUUM 

Cryogenic Technology for Cooling Detectors below 10 
Ketviit 

506- 25-21 W78-70241 

Miniature Vacuum Pump Development for Noble Gas 

and Hydrogen Pumping on Atmospheric Entry Probes on 

Outer Planet Mrssions 

185-47-58 W78-7035S 

HEUVM ISOTOPES 

Development of Ciyogemc PVT Algonihms for Space 
Applications 

910-31-02 W78-70483 

HIGH ALTITUDE BALLOONS 

Uhravioiat Stellar Spectron^eter Development for Space 
Shuttle 

1 88-41 -5 1 W78-70372 

Gamma-Ray Astronomy 

188-48-57 W78-70387 

HIGH ASPECT RATIO 

Highly Maneuvenrtg Aircraft Technology 
723-01-03 W78-70150 

HIGH ENERGY INTERACTIONS 
Infrared and Radio Astronomy 
188-41-52 W78-70374 

Theoretical High Energy Astrophysics 
188-46-60 W78-70390 

HIGH PRESSURE 

Transonic Test Techniques and Instrumentation 
505-OB-43 W78-70042 

HIGH STRENGTH ALLOYS 

Fatigue Lfe P/edictron Methods and Fatigue Control 

505- 01-22 W78-70003 

HIGH TEMPERATURE 

Properties of Matenafs for Electronic Applications 

506- 15-25 W78-70169 

HIGH TEMPERATURE TESTS 

Advanced Propursion Materials 

505- 0M2 W78-70001 

Acfvanced Electronics and Matenal Science 

506- 15-23 W78-70168 

TPS Matenals for ^aca Transportation Syatems 

506-16-43 W78-70181 

Definition of Physics and Chemistry Expenmenls in 
Space 

750-01-53 W78-70274 

HIGH VOLTAGES 

Multi-KW Low Cost Earth Orbital Systems 
506-23-59 W78-70237 

Elecincal Po-ver 

910-05-00 W78-70463 

HOLOGRAPHY 

Aircraft Systems Operational Safety and Efficiency 
Improvement 

505-08-31 W78-70064 

Information Management Systems 
910-33-00 W78-70491 

HUMAN FACTORS ENGINEERING 
Aircraft fntonor Noise Reduction 
505-09-23 W78-70068 

HUMAN FACTORS LASORATORIES 
Human Factors m Aviation Safety 
515-51-11 W78-70138 

HUMAN PERFORMANCE 

Human Factors in Aviation Safety 
515-51-11 W78-7O130 

HUMIDITY 

Structural Composites arid Adhesives 
505-01-33 W78-70006 


HYBRID COMPUTERS 

Simulation (Advanced Hybrid Computing System • 
AHSO 

910-42-00 W7e>70500 

HYDRAZINE ENGINES 

Attitude Control Propulsion 

910-04-00 W78-70461 

HYDRAZINES 

long Life Spaco Storable Propulsion Systems 
Technology 

525-71-05 W78-70270 

Attitude Control Propulsion 

910-04-03 W78-70462 

HYDROCARBON COMBUSTION 

Propulsion Pollution Reduction Research 
505-03-22 W78-70018 

HYDROCARBON FUELS 

Basic Combustion and Pollution Research 
505-03-23 W78-70019 

Fuels Research 

505-04-52 W78-7C026 

Hypersonic Propulsion Technology 
505-05-43 W78-70031 

HYDROGEN 

Fatigue Damage in Steels and Composites i 

505- 01-21 W78-70002 

Miniature Vacuum Pump Development for Noble Gas 

and Hydrogen Pumping on Atmospheric Entry Probes on 

Outer Planet Missions 

185 47-Se W76-70355 

Precision Time and Frequency Sources 
310-10-42 W78-70428 

Elecmeal Power 

910-05-00 W78-70463 

Cryogenics 

910-37-04 W78-70496 

HYDROGEN CHLORIDES 

Analysis of Environmental Impact of Launch Vehicle 
Effluents 

506- 21-33 W78-70217 

HYDROGEN OXYGEN ENGINES 

Propulsion 

910-03-02 W78-70459 

HYGROMETERS 

JPL Planetology Instrument Development 
185-50-73 W78-70364 

HYPERSONIC AIRCRAFT 

Hypersonic Aircraft Aerodynamics and Flight Dynamics 
605-1 1-33 W78-70089 

HYPERSONIC rUGHT 

Hypersonic Aircraft Structures Technology 
5Q5-02-14 W78-70009 

HYPERSONIC FLOW 
Aerothermodynamics 

910-39-00 W78-704gg 

HYPERVELOCITY IMPACT 

Space Debns 

910-31-13 W78-70487 


IGNITION 

Shuttle Payload Oefinition Physics and Chemistry 
Expenments in Space 

750-01-52 W78-70273 

lUJAC 4 COMPUTER 

Stratosphenc Research 

198-30-02 W78-70421 

IMAGE CONVERTERS 
High Resofution Lasois 

506-18-26 W78-70133 

IMAGE CORRELATORS 

Automated Data Handling Techniques and Components 
506-20-26 W78-70207 

IMAGE ENHANCEMENT 

Advanced Imaging Systems Technology 
506-18-15 W78-70190 

IMAGE INTENBIF1ERS 
Guidance- and Navigation 

910-10-00 W78-7046& 

IMAGING TECHNtOUEt 

Advanced Imagrng Systems Technology 
506-18-15 W78-70190 

Onboard Navigation Inextial Sensors 
506-19*29 W78-70204 

Study of Advanced Global Information Service'Systems 
790-40-13 W78-70256 

VQIR/SEASAT Follow-On Technology Readiness 
790-40-25 W78-70261 

Infrarod Imagery of Shuttle 

750-04*05 W78-7029B 

Data Technology Assessment 
6S6-21-02 W78-70323 

Imaging Studies of Comets 

196-41-52 W78-70405 

IMPACT DAMAGE 

Impact Cratenng Experimental Studies 
195*21*03 W76-70397 

IMPACT REBIBTANCE 

Composites for Propulsion Components 
505-01-32 W78-70005 

Engine Composua Structures 

505-02-12 W78-70007 
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IMPINGEMENT 


SUBJECT INDEX 


Composite Structures Analysis and Design Methods 

50S- 17-22 W78-70183 

IMPINGEMENT 

Development of an Induced Envlranment Contamination 
Monitor (lECM) 

750-03'G2 W78-70278 

Paylaod Deproyment and Remaval Systems Simulotion 

Development 

910.27-03 W78-7M76 

IN.FUQHT MONITORING 

Development of New Instrument Systems for Detection 
of Trace Constituents in the Stratosphere 
198-10.06 \V7B-70415 

INDEPENDENT VARIAV L£S 
Flight Oynemics 

505- 06-63 W78-70087 

INDIUM ANTIMONIDES 

Infrared Ultrawnsjtivo Dotactois 

506- 18-13 W78-70189 

INERTIAL NAVIGATION 

Onboard Navigation Inertial Sensors 
506-19-29 W78-70204 

INFORMATION DISSEMINATION 
Electronio Mail Study 

6B2-10-15 W78-70319 

INFORMATION MANAGEMENT 

Solid State Devrce Technology 
506-20*33 W78-70208 

End-to-End Data System Concepts Study 
656-44-03 W78-70328 

Discipline Center for Data Management 
656-50-01 W78-70330 

Information Management Systems 
910-33-00 W78-70491 

Information Management System 
910-33-00 VV78-70492 

INFORMATION SYSTEMS 

Prectsion Pointing and Control Advanced 

Spececraft/Expenment Systems 
506-19-13 ' W7B-70199 

Study of Advanced Global Information Service Systems 

790-40-13 W78-70256 

Real-TTma Electronic Synthetic Aperture Radar (SARI 

Processor 

656-44-04 W78-70327 

Meteorological tnformatian Systems 
910-49-O2 W78-70502 

INFORMATIONTREORY 

Cockpit Avionics Automated V/STOL Avionics 

505- 07-21 W78-70052 

INFRARED AGTRONOMY 

Theoreiical Astrophysics 

186-41-51 W78-70368 

Infrared and -Radio Astronomy 
188-41-52 W78-70374 

Infrared Emission Line Polarization Astronomy 
188-41-55 W78-70379 

Far Infrared Astronomy 

183-41-55 ^ W78-70380 

Low Gravity Superfluid Helium Advanced Technology 

Development 

183-78-51 W78-70393 

Ground-Based Infrared Astronomy 
196-41*50 W78-70403 

Achranced Infrared Astronomy and Laboratory 

Astrophysics 

196-41-54 W78-70408 

Plarietary Astronomy and Supporting Laboratory 

Research 

196-41-67 W78-7G407 

INFRARED IMAGERY 

Earth Based Luner Observations 

195- 23-51 W78-70400 

INFRARED INSTRUMENTS 

Infrared liltrasensilive Detectors 

506- 18-13 W78-70189 

INFRARED INTERFEROMETERS 

Precisian Pointing and Control ^deo Inenial Pointing 
Systems 

506-19-11 W78-70198 

INFRARED LA8ER8 

Electro-Optical Sensor Technology 
506-18-23 W78-70192 

INFRARED RADIATION 

JaNNaE Support - Plume Technology Working Group 

506-21-49 W78-70220 

Ground-Based Large Irtfrared Telescope Support 

196- 41-75 W78'7l>411 

INFRARED RADIOMETERS 

Infrared Imagery of Shuttle 

750-04-05 W78-70296 

INFRARED SCANNERS 

Shuttle Infrared Leeside Temperature Sensing (SILTS) 

750-04-04 W78-70295 

INFRARED SPECTRA 
Infrared Astronomy 

188-41-55 W76-70381 

INFRARED 8PECTR08C0FY 

Chemical and Isotopic Studies of Meteontes 
195-21-04 W78-70396 

Planetary Astronomy and Supporimg Laboratory 

Research 

195-41-67 W78-70407 


Ground-Based Infrared Astronomy 
196-41-72 


W78-70409 


INJECTORS 

Combustion and Augmantation Systems Technology 

505-04-32 W78-70024 

INLET NOZZLES 

Inlet and Nozzle Research 

505-04-12 W78-70O21 

Hypersonic Propulsion Technology 
S05-0S-43 W78-70031 

INTEGRATED CIRCUITS 

Integrated Control for STOL VTOL aixf Rotorcrafl 
505-07-31 W78-70054 

Analytical Redundancy Management for Flight Control 

Systems 

505- 07-34 W78-70055 

On-Board Data Processing 

508-20-23 W78-70206 

High-Oensity Circuit Technology Computer-Aided 

Design and Testing 

506- 20-69 W78-70Z1 4 

Wideband Data Transmission and Switching for the 

1980 s 

310-20-29 W78-70435 

Communications 

910-07-00 W78-70467 

Advanced Technology— Nonvolatile Semiconductor 
Memory 

910-32-00 W78-70+90 

INTERFEROMETERS 

Ground-Based Observations of the Sun 
170-38-52 W78-70341 

Ground-Based Radio Astronomy 
188-41-52 W78-70375 

infrared Aetronomy 

188-41-55 W78-70381 

INTERFEROMETRY 

Precision Time and Frequency Sources 
310-10-42 W78-70428 

Navigation Accuracy Analysis 
310-10-60 W78-70430 

Radio Metric Instrumentation Davelopment 
310-10-61 W7S-70431 

Tracking Station Systems Techrhology 
310-30-69 W78-70444 

INTERM ETALUCS 

MatenaJs (or Space Structures 
506-16-23 W78-70174 

INTERPLANETARY DUST 

Chemical and Isotopic Studies of Meteorites 

195- 21-04 W78-70398 

INTERPLANETARY FUGHT 

Orbiter Mission Commonality Studies 
186-68-87 W78-70367 

INTERPLANETARY MAGNETIC FIELDS 

Magnetosphenc Physics Particles and Pamcle/Fteld 
Interactions 

170-36-55 W78-70333 

INTERPLANETARY MEDIUM 

Partides and Parficle/Freld Interactiqri$ 

170-36-55 W78-70332 

INTERPLANETARY SPACECRAFT 

Long Life Advanced Propulsion Systems for Planetary 
Spacecraft 

506-21-25 W78-70216 

High Performance Power Systems 
506-23-65 W78-70239 

Guidance arid Control Technology for Planetary 
Missions 

186-68-54 W78-70365 

Navigation Accuracy Analysis 
310-10-60 W7S-70430 

INTERPOLATION 

Image Processing Facility Performance Evaluation and 
improvement 

310-40-39 W78-70447 

INTERSTEUAR CHEMISTRY 

UV and Optical Astronomy 

188-41-51 W78-70371 

INTERSTELLAR GAS 

UV and Optical Astronomy 

188-41-51 W78-70371 

Ground-Based Radio Astronomy 
188-41-52 W78-70375 

INTERSTELLAR MAGNETIC FIELDS 

Magnetosphenc Physics Particles and Panicle/field 
Imeraetions 

170-36-55 W78-70333 

INTERSTELLAR MATTER 

Comets and Imerstellar Matter 
1 73-45-51 W7B-7 0344 

Infrared Astronomy 

188-41-55 W7B-70381 

Particle Astrophysics 

188-46-56 W78-70383 

INTERSTELLAR SPACE 
Gamma Ray Astronomy 

188-46-57 W78-70386 

INVISCiD FLOW 

Inlet and Nozzle Research 

505-04-12 W7S-70021 

Computational Aerodynamics 
505-06-13 W78-70035 

ID 

Ground-Based Optical Astronomy 

196- 41-71 W78-70408 


ION BEAMS , 

Electnc Propulsion Research artd Advartced Concepts 
506-22-32 W78-70226 

ION CONCENTRATION 

Advanced Techniques for the Measurement of Ion 
Compostlion and Dnft 

18S-47-53 W78-70351 

ION DENSITY (CONCENTRATION) 

Particle Pamela Field Interactions 
170-36-55 W78-70334 

ION DISTRIIUTION 

Cometary instrumentation 

17345-56 W78-70346 

ION ENGINES 

Auxiliary Ion Propulsion for MMS Application 
506-22-16 W78-70222 

Electnc Propulsion Research and Advanced Concepts 
506-22-32 W78-70228 

Spacecraft charging end High Voltage Plasma ^ecis 
506-23-42 W78-70234 

Shuttle Payload Definition Space Flight Technology 
Expenments 

750-01-22 W78-70271 

ION IMPLANTATION 

Solar Cell Technology 

506-23-12 W78-70228 

ION PROPULSION 

Ion Dnve (SEPJ/^acecrafi and Science Interactions 
506-22-26 W78-70224 

Gght-cm lorv Thruster Expenment 
750-03-09 W70-7O282 

IONIC REACnCNS 

Laboratory Maasuremertits/StratospKeric Research 
198-20-03 W70-7O42O 

IONIZATION 

Photon-Matter Interactions 

506-25-33 W78-70246 

IONOSPHERE 

Ionization and Rate Processes in Planetary 

Atmospheres 

185-47-74 W78-70361 

IONOSPHERIC COMPOSITION 

Advanced Techniques (or the Measurement of ion 
Composition and Onh 

185-47-53 W78-70351 

IONOSPHERIC CONDUCTIVITY 

Particle and Pactide/Photon Interactions 

(Atomospheric- Magnetosphenc Coupling) 

170-3S-S6 W78-70336 

IONOSPHERIC DRIFT 

Advartced Techniques for the Measurement of Ion 
Composition and Drift 

18547-53 W78-70351 

IONOSPHERIC SOUNDING 

Upper Atmosphere Research Program 
198-20-01 W78-70419 

IONS 

ionization and Rate Processes in Planetary 

Atmospheres 

185-47-74 W78-70361 

IRON 

X rdy ASIrOnOmy 

188-46-59 W78-70388 

ISENTROPIC PROCESSES 

High-Power Laser Systems Technology 
506-25-41 W78-70247 

ISOTHERMS 

Shuttle Payload Definition Physics and Chemistry 
Experiments m Space 

760-01-52 W78-70273 

ISOTOPES 

Ground-Based Radio Astronomy 
18841-52 \Af78-70375 

ISOTOPIC LABEUNG 

Chemical and Isotopic Studies of Meteorites 
195-21-04 W78-70398 


W78-: 


JET AIRCRAFT NQ1$E 

Noise Reductiort Technology 
505-03-12 

Propulsion Noise Research 
505-03-13 

Basic Noise Research 
505-03-16 
JET ENGINE FUELS 

69SPC Combustion and PoNution Research 
505-03-23 W7S« 

Fuols Research 

505-04-52 W78« 

JET EXHAUST 

Global Atmospheric Sampling Program (GASP) 
198-10-06 W76- 

JET IMPINGEMENT 

R/STOL Aeroacoustics and loads 
505-10 43 W78- 

JETTISON SYSTEMS 

Contingency In-Crbit Servicing Study 
910-31-10 W78- 

JOSEPHSON JUNCTIONS 
Magnetics and Cryophyaics 
606-26-29 W78- 


W78-7001S 
W7 8-70018 
70017 


70019 

,70026 

■70417 

■70081 

70486 

70243 
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SUBJECT INDEX 

Development of a Thin*Fj(m Jo^ephson-Junction for 
Millmater snd Subn^iUimeter Wavelength Applications 
188-78'56 W78-70394 

JOUKNAL ■EA1IING8 

Tnbologtcel Expenments in Zero Cravrty 
750-03-27 W78-70292 

JUPITER (RLANET) 

Dynamics of Pfaneterv Atmospheres 
185-47-57 W78-70354 

Thooretical Studies of Planetary Bodies 
185-50-61 W78-70362 

Ground-Based Optical Astronomy 
195-41-71 W78-70408 

JUPITER PROBES 

Pfanelary Mission Support 

505-26-23 W78-702S3 

VOIR/SEASAT Folfow-On Technolofly Readiness 
790-40-25 W78-70261 

Planetary Atmospheres-Stmctura and Compositton 
185-47-68 W78-70358 


K 


KINETICS 

Definition of Physics and Chemistry Experiments in 
Space 

750-01-53 W78-70274 

KLYSTRONS 

X-Band Uplink □evelopmeni 

310-10-64 W78-70432 


LAMINAR BOUNDARY LAYER 

Uminar Ftovr Control 

514-55-03 W78-70137 

LAMINAR FLOW 
Drag Reduction 

505-06-23 W78-70037 

Aerodynamic Flight Experiments 
505-06-34 W78-70040 

Wing-Body Aerodynamics 

505 06-54 W7B-70045 

LANDINQ GEAR 
Drag Reduction 

505-06-23 W78-70037 

Aircraft Landing Systems Efficiency iTiproverTvents 

605- 08-33 W78-70065 

SCAR-Structuffls and Matenals Technology 

743-01-03 W78-70158 

LANDfNQ LOADS 

Interagency and Industnal Assistance and Testing 

505- 11-43 W78-70O92 

LAND8ATD 

Systems Engineenng and Analysis 
656-12-01 W78-70322 

Evaluation/Modification of Cluster Compression for the 
LAND-SAT 0 Thematic Mapper 

656-44-05 W78-70328 

LANDBAT SATELLITES 

Technical Consultetion Services 
643- 1 0-01 W78-70293 

LARGE SCALE INTEGRATION 

Highly Reliable Sensor Technology Predictable 

Lpng-bfe 

506- 18-45 W78-7019? 

High-Densrty Orcuit Technology Computer-Aided 

Design and Testing 

506-20-69 W78-70214 

LARGE SPACE STRUCTURES 

Precision Pointing, and Control Technology 

Development 

506-19-15 W78-70200 

Large Deployable Antenna Technology Development 

524-70-05 W78-70268 

LASER APPU CATIONS 

High Capacity Data Storage and Display Archival Data 
Storage Technofogv 

606- 20-59 W78-70213 

Comets and Imerstellar Matter 

173-45-51 W70-7O344 

LASER CAVITIES 

Ton Cyclotron Gas Excitation 

506-25-32 W78-70245 

LASER DOPPLfIt VELOCIMETERS 

Aerodynamic Test Methods and Irtst-rumeniation 

505- 06-41 W78-70041 

LASER RANGE FINDERS 

High Resolution lasers 

506- 18-26 W78-70193 

Precision Computer Control ofGoddard Network Tracking 

Systems 

310-20-32 W78-70437 

Guidance and Navigation 

910*10-00 W78-70469 

LASER RANQER/TRAGKER 

Advanced Laser Rangmg Systems Development 
310-10-43 W78*70429 

LASERS 

Hrgh Resolution Lasers 

506-18-26 W78-70193 


Onboard Navigation Inertial Sensors 
506-19-29 W78-70204 

Radiant Energy Conversion 

506-25-31 W78-70244 

Photon-Matter Interactions 

506-25-33 W78-70246 

Kigh -Power Laser Systems Technology 
506-25-41 W78-70247 

Kigh -Power Laser Systems Technology 
506-25-45 W78-70249 

LAUNCH VEHICLES 

Space Vehicle Dynamics 

506-17-33 W78-70185 

Propulsion 

910-03-02 W78-70459 

LAUNCHING 

Instrumentation 

910-13-00 W78-70471 

LENB ANTENNAS 

Advanced Communications Research 
650-60-11 W7B-70312 

Urr AUGMENTATION 

Quiet Short-Haul Research Arrcraft lOSRA) 

769-02-01 W7B-70165 

UFT DEVICES 

Advanced Flight Dynamics Research 
505-06-53 W78-70044 

UFT FANS 

V/STOL Propulsion Research 
505-05-32 W78-70030 

UQKT AIRCRAFT 

General Aviation Aerodynamic Performance Technology 

505- 10-11 W78-70073 

UQHT AMPLIFIERS 

Radiant Energy Conversion 

506- 25-31 W78-70244 

U6HTN1NQ 

Aviatton Safety Technology - Right Safety 
605 Oa-23 W78-7O061 

UNE SPECTRA 

Expenment Development - Laboratory and Theoretical 
Solar Phystcs 

170-36-53 W78-70342 

Gamma-Ray Astronomy 

188-46-57 W78-70387 

Advanced Infrared AstcCnOmy and Laboratory 

Astrophysics 

196-41-54 W78-70406 

UNEAR ACCEURATORS 

Electnc Propulsion Research and Advanced Concepts 
506-22-32 W78-70226 

UQUID CRYSTALS 

Cockpit Avionics Technology 

505- 07-23 W78-70053 

UQUID HEUUM 

Low Gravrty Superffuid Hehuofi Advanced Technotogy 
Development 

188-78-51 W78-70393 

UQUID HYDROGEN 

Rber Optics Instrumentation for Qxiduer Tanks 
910-13-14 W78-70473 

UQUID OXYGEN 

Fiber Optics Inslrumantation for Oxiduer Tanks 
910-13-14 W78-70473 

UQUID ROCKET PROPELLANTS 

Long Ufa Advanced Propufsion Systems for Planetary 
Spacecraft 

506- 21-25 W7S-70216 

Chemical Propulsion Research and Development 

506-21-45 W78-70219 

Long Ufa Space Storable Propulsion Systems 
Technology 

525-71-05 W78-70270 

Propulsion 

910-03-00 W78-70458 

Attitude Control Propulsion 

910-04-03 W78-70462 

LOGISTICS 

Formulation of Consumables Management Models 
910-31-01 W78-704B2 

LONG TERM EFFECTS 

Thermal Control Coatings 

506-16-39 W78-70179 

Pfopellanl Compatibility with Materials for Long Duration 
Missions 

186-68-62 W78-70366 

LUBRICANTS 
Matenafs 

910-38-00 W78-70498 

LUDRICATTON 

Power Transfer R&search 

505- 04-42 W78-70025 

Helicopter Transmission Systems Technology 

511-58-02 W78-70121 

Advanced Uatenals, Manufacturing and Lubrication 
Processes 

506- 18-22 W78-70173 

Tribological Experiments in Zero Gravity 

750-03-27 W78-70292 

LUNAR CRATERS 

Impact Cratering Experimental Studies 
1 96-2 1-03 W7S-70397 

Theoretical Studies 

196-22-02 W76-70399 


MARS ^PLANET) 

LUNAR SURFACE 

Nonterrestnal Resources tn Space Construction 
790-40.17 W78-70258 


M 

MACH NUMBER 

Advanced Flight Dynamics Research 

505- 06-53 W78-70O44 

MAGNETIC FIELDS 

Ion Cyclotron Gas Excitation 

506- 25-32 W78-70245 

Mftgnetosphenc Physics - Particles and Panicles/Fleld 

Interaction 

170-36-55 W78-7033T 

Particles and Particle/Field Interactions 
170-36-55 W78-70332 

Laboratoiy and Theoretical Solar Physics 
170-38*53 W78-70343 

Infrared Emission Line Polarization Astronomy 
188-41-55 W78-70379 

MAGNETIC INDUCTION 

MPO Thruster System Technology 
506-22-35 W78-70227 

MAGNETIC MEASUREMENT 
Magnetics and Cryophysics 

806.25*29 W79-70243 

MAGNETIC BPECmOSCOPY 
Particle Astrophysics 

186-46-56 W78-70383 

MAGNETIC STORMS 

Spacecraft charging and High Voltage PJasma Effects 
506-23-42 W78-70234 

Theoretical Studies/Stratosphenp Research 

198- 30-03 W78-70422 

MAGNETIC TAPES 

Viscoelastic Properties of Polymers 
506-16-15 W78-70172 

MAGNET0HYDR0DYNAMIC8 

Electric Propulsion Research and Advanced Concepts 
506-22.32 W78-70226 

MPD Thruster System Technology 
506-22-35 W78-70227 

MAGNETOMETERS 

Magnetospheric Physics Particles and Panicle/Field 
Interactions 

170-36-55 W78-70333 

MAGNETOSPHERE 

Particles and Panicle/Field Interactions 
170-36-55 W78-70332 

Particle and Panicle/ Photon Interactions 
(Atomosphenc-Magnetospheric -Coupling) 

170-36*56 , W7B-70336 

Radio and 'Radar Planetary Studies 
196-41-51 W78-70404 

MAGNETS 

Transonic Test Techniques and Instrumentatron 

505- 06-43 W78-70042 

MAN MACHINE SYSTEMS 

Advanced Automation Needs Analysis 
790-40*15 W76-70257 

Advanced Tefeoperator Technology Development 

199- 51-04 W78-70423 

Man-Systems-Vehicle Integration 

907-41-00 W78-70453 

MANAGEMENT METHODS 

High Capacity Data Storage end Display Acchrval Data 
Storage Technology 

506- 20-59 W7B-70213 

Formulation of Consumables Management Modets for 

Advanced Systems Studies 

910-3M6 W78.70469 

MANAGEMENT PLANNING 

Rotorcraft Systems Flight Vafidatron 
518-51-01 W78-70147 

MAMEUVERABIUTV 

Combat Vehicle and Missile Aerodynamics and Flight 
Dynamics 

505-'1 1-23 W78-70087 

Highly Maneuvering Aircraft Technology 
723-01-03 W78.701SO 

MANIPULATORS 

Man-Syslems-Vehicle Integration 
907-41-00 ’ W78-704S3 

Ground Demonstrationof Sensor and Display Augmented 
Control for Shuttle Remote Manipulator System (RMS) 
907-41-16 W78-70454 

Contingency In-Orbit Senriong Study 
910-3T-10 VV78.70486 

Information Managemem System 
910-33-00 W78-70492 

MANNED SPACE FUGHT 
Advanced Instrumentation 

910-13-00 W78-70472 

MAPPING 

Earth Based Lunar Obsorvetions 
195-23-01 W78*70400 

MARKET RESEARCH 

Public Service Communications Satellite (PSCS) 
682-10-13 W78-70318 

MARS (PLANET) 

Dynamics of Planetary Atmospheres 
185-47-57 W78-70354 


M3 



MARS ATMOSPHERE 


SUBJECT INDEX 


Structisrcof Planotary Atmospheres 

185-47*67 W78-703S7 

JFL Planetology 

185*50-72 W78-70363 

JPL Planetology Instrument Development 
185-50-73 W78-70364 

MARS ATMOSPHERE 

Planetary Atmospheros-Stnjeture end Coimposrtroit'^ 
185*47-68 W78-70358 

MARS SURFACE 

Theoretlcat Studies of PfartetdTy Bodies 

185- 50-61 W78-70362 

MASERS 

Relativity 

186- 41*54 W78-70376 

Precision Time end Frequency Sources 

310-10-42 W78-70428 

Radio Maine Instcumentetron Development 
310-10-61 W78-70431 

Radio Systems Development 

310-20-66 W78-70441 

Tracking Station Systems Technology 
310-30-69 W78-70444 

MASS SPECTROMETERS 

Particle & Particle Field Interactions 
170-36-55 W78-70334 

Absolute Pre^ure Molecular and Atomic. Beam 
Calibration Techniques for Mass Spectrometers 
185-47-51 W78-70349 

Instrument Development Tor Neutral Gas Composition 
and Density Measurements in Planetary Atmospheres 
185-47*52 W78-70350 

Advanced Techniques for the Measuremoni of Ion 
Composition and -Drift 

185-47-63 W78-70351 

Miniature Vacuum Pump Development for Noble Gas 
and Hydrogen Purnpmg on Atmospheric Entry Probes on 
Outer Planet Missions 

185-47*58 W78-70365 

MASS SPECTROSCOPY 
Cometaty irtstrumentaiion 

173-45-56 W78-7034e 

MATERIALS SCIENCE 

Surface Physics and Computational Chemistry 
506-16-11 W78-70170 

MATHEMATICAL MODELS 
Wing Body Aerodynamics 

605- 06-51 W78-70043 

Flight Dynamics 

505-06-61 W78-70046 

Knovvfedge of High Altitude Atmospheric P/oeesses 
505*08*14 W78.70056 

Application of Flight Simulation Techrvolosy 

505- 09-43 W78-70072 

Computaiional and Experimental Aerothermodynamics 

506- 26-11 W78-70250 

Technical Consultation Services 

643*10*01 W78*70299 

Communications 

910-07-00 W78-7046S 

Space Dabns 

910-31-13 W78-704S7 

MATRICEB (CIRCUITS) 

Wideband Data Transmission and Switching for the 
198Cr$ 

310-20-29 W78-70435 

MATRIX THEORY 

Compuiaiional Aerodynamtes 
S0S-Q6-13 W78-70035 

MEASURING INSTRUMENTS 

Propulsion Inslrumentation Research 

505- 04*62 W78-70027 

Development of Expenmems and Hardware for Solar 

Physics Research 

170-38-51 W78-70338 

Ground-Based Obearvations 

170-38-52 W78-70340 

Particle Astrophysics 

188-46-56 W78-70364 

Instrumentation 

910-13-00 W7B-70471 

MECHANICAL DRIVES 

Helicopter TransmTssion Systems Technology 
511-58-02 W78-70121 

MECHANICAL PROPERTIES 

Physics and Chemistry of Solids 

506- 1G-12 W78-70171 

Viscoelastic Properties of Polymers 

506-16-15 W78-70172 

Composite Btructures Analysts and Design Methods 

606- 17-22 W78-70183 

Chomical Propulston Research and Development 

506-21-45 W78-70219 

METAL HAUDE8 

High-Povrof Laser Systems Technology 
£08-25-45 W78-70249 

METAL Matrix composites 

Composites for Propulsibri Components 
505*01*32 W78-70005 

Structural Composites and Adhesnras 
505*01-33 W78-7O006 

Physics and Chemistry of Solids 
506-16-12 W78-70171 

Maienals for Space Structures 
506*16-23 W78-70174 


metal surfaces 

Surface Phy$ic$ and Computaitonal Chemistry 
506.16*11 W78-70170 

WETASTABIE STATE 

UV and Optical Astronomy 

188*41*51 W78-70371 

METEORITE CRATERS 
TTieoretica) Studies 

195-22-02 W78-70399 

METCORIT1C COMPOSITION 

Chernieal and Isotopic Studies of Meieontes 
195-21-04 W78-70398 

METEOROIDS 

Space Environmental Effects on Matenals 
506-16-33 W78-70177 

Space Debns 

910-31-13 W78*704a7 

METEOROLOGICAL RADAR 
Digital Operdtions Technology 

505- 07-13 W78 *70050 

METEOROLOGICAL SERVICES 

Meteorolpgicei Information Systems 
910-49-02 W78 *70502 

METEOROLOGY 

Analysis of Environmental tmpact of Launch Vehicle 
Effluents 

506- 21-33 W78-70217 

MICROELECTRONICS 

Properties of Matenals for Electronic Applications 
506-15*25 W78-70169 

Advanced Technology-Nonvolatile Semiconductor 

Memory 

910-32-00 W78-70490 

MICROMODULES 

Kigh-Oensity Circuit Technology Co-mputer-Aided 

Design and Testing 

506-20 69 W7S-70214 

MICROPROCESSORS 

Cockpit Avionics Technology 

505- 07-23 W78.70053 

Applied Mathematics and Computer Science 

505*1 5*33 W78-7O095 

Precision Pointing and Control Advar>ced Components 

506- 19-16 W78-70201 

Onboard Navigation Near-Earth Satellites 

506*19-26 W78-70203 

High-Density Circuit Technology. Computer-Aided 

Design and Testing 

506-20-69 W78-70214 

Design of Software Communications Components 
650-60-99 W78-70314 

Guidance and Control Technology for Planetary 

Missions 

186-68-54 W78-70365 

Distributed Computational Research Facility 
310-10-20 W78-70424 

Precision Computer Control of Goddard Network TrackTng 
Systems 

310*20-32 VV78-70437 

Electncaf Power 

910-OS-00 VV78-70464 

Information Management Systems 
910-33-00 W78-70491 

MICROSTRUCTURE 

Matenafs for Space Stnicturea 
506-16*23 W78-70174 

MICROWAVE AMPUFIER8 

High Speed Data Transfer Advanced Microwave 
Amplifiers 

506-20-42 W78-70209 

High Power Transminer Technology 
650*60*14 W78-70313 

MICROWAVE ANTENNAS 

Microwave Components and Techniques 
506-20-45 W78-70210 

MICROWAVE EQUIPMENT 

Microwave Components and Techniquas 
506-20-45 W7B-70210 

'High Speed Data Transfer S/Xu Band Components 

and Techniques 

606-20-46 W78*702l 1 

Study of Advanced Global Information Service Systems 
790-40*13 W78*70256 

Spacoborne Antenna and Microwave Systems 

Technology Study 

790-40-35 W76 -70263 

Systems Engineenng and Analysis 
6S6-12-01 W78.70322 

Antenna Systems Development 
310-20*65 W78 -70440 

Communications 

910-07*00 W78-7046S 

Communications 

910-07-00 » W78 -70467 

MICROWAVE IMAGERY 

Earth Based Lunar Observations 
195-23-01 W78 -70400 

MICROWAVE LANDING SYSTEMS 
Terminal Configured Vehicle Program 
513-52-13 W78.70128 

STOL Operating Systems 

513-53*1 1 W78.70129 

MICROWAVE RADIOMETERS 

Broadband Microwave Radiometer Technology 
506-18*33 W78.70194 


Microwave Radiometer 

750-03-10 W78*70283 

MICROWAVE SENSORS 

Aenal Applications Systems Performance Evaluation and 
Measurement 

516-57-08 W78-70146 

Multifunctidn Microwaves fpr Environmental Sensing 

506.18*36 W78-70196 

microwave TRANSMISSION 

Microwave Components and Techniques 
506-2CM5 W78*70210 

MILITARY AIRCRAFT 

Combat Vehicle and Missile Aerodynamics and Flight 
Dynamics 

505-1 1-23 W78-70087 

'Military V/$TQL Aircraft Conceptual Design Studies 

791-40-21 W78-70098 

MIUTARY AVIATION 

Future Military Aviauon System Studies 
791-40-23 W78-70099 

MIUTARY OPERATIONS 

VTOL Aerodynamic Performance and Handling 
Qualities 

505- 10-31 W78-70O79 

MILUMETER WAVES 

Development ol Subnulhm ete r Wavelength Receivers 

506- 18-35 W78.70195 

Multifunction Microwaves fpr Environrnantal Sensing 

506*18*36 W78-70196 

Advanced Communications Research 
650-60-11 W78-70312 

High Power Transmitter Technology 
650*60*14 W78-70313 

Development of a Thin-Film Josephson-Junction for 
Millimeter and Submillimeter Wavelength Applications 
188-78-56 W78-70394 

Advanced Infrared Astronomy and Laboratory 
Astrophysics 

196-41-54 W78-70406 

MINERALOGY 

Laboratory Simulation 

195-23-03 W78-70401 

MINICOMPUTERS 

Distributed Computational Research Facility 
310-10-20 W78*70424 

Software Engineenng for Flight Mechanics 
310-10-23 W78-70426 

Computer Usage Techniques 

310-40-41 W78-70449 

MISSILE DESIGN 

Combat Vehicle, and Missile Aerodynamics and Flight 
Dynamics 

$05-11-23 W78-70087 

Integrated Programs for Aerospace-Vehicle Design 
510*54-03 W78-70106 

MISSILE SYSTEMS 

Interagency and Industnal Assistance and Testing 
505-11-41 W78-70090 

Interagency and Industrial Assistance and Testing 
505*11-43 W78-70092 

MISSILES 

Non-AxTsymmetric Nozzle Aerotherm-odynamics 
505-11-22 W78-700a6 

High-Speed Aircraft Aerodynamics 
505-11*24 W78-70088 

Future Military Aviation Systam Studies 
791-40-23 W78-70099 

MISSION PLANNING 

Advanced Automation Needs Analyaia 
790-40-15 W78-70257 

Dynamics of Planetary Atmospheres 
185*47-57 W78-70354 

Miniature Vacuum Pump Development for Noble Gas 
and Hydrogen Pumping on Atmospheric Entry Probes on 
Outer Planet Missions 

185-47-68 W78-70355 

Atmospheric Experiment Development 

185- 47-71 W78-70359 

Orbitar Mission Commonality Studies 

186- 68-87 W78-70367 

Mission Support Computing Systems and Techniques 

310-10-22 W78-70425 

Antenna Systems Development 
310-20 65 W78-70440 

Developn-ient of Methods for Studying Orbit Design. 
Control, and Lifetime 

910-27-07 W78-70479 

Formulation of Consumables Management Models 
910-31*01 W78-70482 

Development of Cryogenic PVT Algonthms for Space 
Applications 

910-31-02 W78-70483 

MODULATION 

Efficient Spectrum Utilization 

6S0-10-1B W78-70307 

MOISTURE CONTENT 

Compo5iie$ Durability Teehnology 
510-57.01 Wf7B.70111 

MOLDING MATERIALS 

Awiatipn Safety R&T - Frre Technology 
505-08-27 W78-70063 

Fire Systems and Full Scale Test 
510-56-17 W78-70110 


1-14 



SUBJECT INDEX 


OZONE 


MOLECULAR BEAMS 

Definition of Physics and Chemistry Experiments in 
Space 

750-01-53 W78-70274 

Absolute Pressure Molecular and Atomic Beam 
Calibration Techniques for Mass Spectrometers 
185-47-SI W78-70349 

MOLECULAR DIFFUSION 

Analysis of Environmental Impact of Launch Vehrcla 

Effluents 

506-21-33 W78-702t7 

MOLECULAR SPECTROSCOPY 

Spectroscopy and Photochemistry of Planetary and 
Cometary Molecules 

185-47-5S W78-70353 

Planetary Astronomy and Supporting Laboratory 

Research 

186*41«67 W78-70407 

MOLYBDENUM 

Thetmoelecinc Thermtonic Energy Conversion 
506-23-35 W78-70233 

MOMENTUM 

Precision Pointing and ControC Advanced 

Spacecrafi/Experiment Systems 
506-19-13 W7S-70199 

MONITORS 

Data Collection Systams and Applications 
650-10-14 W78-70306 

MONOPROPELLANTS 

Attituda Control Propulsion 

910-04-00 W78-7<M6l 

MOON 

Earth Based Lunar Observations 
195*23»01 W78-7MOO 

Advanced Experiment Concepts 
195-23-06 W78-70402 

MULTIUYER INSUUTIOH 

Cryogenics 

910-37-00 W78-7049S 

MULT16PECTRAL BAND SCANNERS 
Microwave Radiometer 

750-03-10 W78-70283 


NACELLES 

Propulsion System integration 
505-04-13 W78-70022 

NASA PROGRAMS 

Stratosphenc Research Field Measurements Program 
198-10-06 W78-70416 

NATURAL SATELLITES 
Laboratory Simulation 

195- 23-03 W78-70401 

Radio and Radar Planetary Studies 

196- 41*51 W78-70404 

Ground-Sased Optica) Astronomy 

196-41-71 W78-7040B 

Radio and Radar Planetary Studies 
196-41-73 W78-70410 

NAVtER-STOXEB EQUATION 
Aerothermodynamics 

910-39-00 W78-70499 

NAVIGATION 

Application of Guidance and Navigation Theory to 
Operations of Future Short-Haul Aircraft 

505- 07-11 W78-70049 

Communications and NavigatioA Cxpenment Definition 

645-25-41 W78-70304 

Civilian Applications of Global Positioning System 

16PS) 

650-10-17 W78-703D9 

Radio Metnc Instrumentation Development 
310-10-61 W78-70431 

NAVtOATION AIDS 

Terminal Configured Vehicle Program 
513-52-13 W78-70128 

NEBULAE 

Infrared Emtssion Line Polarization Astronomy 
188-41-55' W78-70379 

NEPTUNE {PLANET) 

Ground-Based Optical Astronomy 
198-41-73 W78-70403 

NEUTRAL PARTICLES 

Instrument Development for Neutral Gas COrnposmon 

and Oensrty Measurements in Pldnetaiy Atmospheres 

185-47-52 W78-70350 

NEUTRON STARS 

X ray Astronomy 

188-46-59 W78-70388 

NICKEL CADMIUM BATTERIES 

Advanced Nichel-Cadrnium and Probe Batteries 

506- 23-25 W78-70232 

Electrical Power 

StO-05-00 W78-70483 

NICKEL HYDROGEN BATTERIES 

Electrical Power 

910-06-00 W78-70464 

NITREC ACID 

Laser Heterodyne Spectrometer for Spacelab 
75D-03-03 W78-70279 

NITRIC OXIDE 

Basic Combustion and Pollution Research 
SOS-03-23 W78-70019 


NITROGEN COMPOUNDS 

Stratospheric Aerosol OiGmisuy and Physical State 

198-10-05 W78-70414 

NITROGEN OXIDES 

Stratosphenc Cruise Emission Reduction 
511-55-02 W78-70116 

Instrument Systems for Measurement of Trace Gas 
Constituents m the Stratosphere 
198-10 04 W78-70413 

nqi$e intensity 

Development of Submillimeter Wavelength Receivers 
SOS-18-35 W78-70195 

NOISE PQUUTION 

SCAR - Aerodynamic Performance Technology 
743-04-13 W78-70159 

NOISE nEoucnoN 

Noise Reduction Technology for Short-Haul Aircraft 

505-03-11 W78-70014 

Noise Reduction Technology 

505-03-12 W78-70015 

Propulsion Noise Research 

505-03-13 W78-70016 

Basic Noise Research 

605-03-15 W78-70017 

Turbulence and Modelling 

505-06-21 W78-70036 

Drag Reduction 

505-06-23 W78-70037 

Human Response to Noise 

605 09-13 W78-70067 

Aircraft Intenor Noise Reduction 
505 09-23 W78-7006S 

R/STOL Aeroacoustics and Loads 
505-10-43 W78-70081 

Variable Cyde Engine Components- 
511-56-02 W78-70117 

Advanced Turboprop Program 
511-57-02 Vy78-70t19 

Terminal Configured Vehido Program 
513-52-13 W78-70128 

Advanced Transport Aircraft Technology 
516-50-23 W78-70140 

Energy Efficient Engine 

716-01-02 W78-70149 

NONDESTRUCTIVE TESTS 
Cockpit Avionics Technology 

505- 07-23 W78-70053 

Solar Array Technology and Environmental Impact for 

Solar Electnc Propulsion {SEP) 

506- 22'29 W78-70225 

NONFLAMMABLE MATERIALS 

Aviation Safety Operating Problems end Survivability 
Materials NTSB Assistance) 

505-08-21 W78-70059 

Aviation Safety Technology • Applied* Fluid Mc<;hanic$ 
505-08-25 W78-70062 

NONLINEAR SYSTEMS 
Applied Mathematics 

60S-25-25 W78-70242 

NONLINEARITY 

Computational Aerodynamics 
505-06-13 W78-70035 

NOZZLE FLOW 

R/STOL Aircraft AerodynamTc Performance and Handling 
Qualities 

505- 10-41 W78-70080 

NUCLEAR FUELS 

Plasma Core Reactor Research 

506- 24-13 W78-70240 

NUCLEAR RADIATION 

Plasma Core Reactor Research 
505-24-13 W78-70240 

NUMERtCAL ANALYSIS 
Analytical Ruid Dynamics 

505-06-11 W78-70034 

Applied Mathematics and Computer Science 
505-15-31 W78-70094 

Applied Mathematics and Computer Science 
505-15-33 W78-70095 

Atmospheno Expenment Development 
185-47-71 W78-70359 

NUMERI CAL CONTROL 

Precision Computer Control of Gcxfdard Network Tracking 
Systems 

310-20-32 W78-70437 

NUMERICAL INTEGRATION 

Numecial Integration. Numerical and Dynamical 
Stability 

910-27-05 W78-70473 


OBUQUE WINGS 

Remotely Piloted Research Aircraft Technology 

505- 11-54 W78-70093 

OCCULTATION 

Laser Heterodyne Spectrometer for Spacelab 

760-03-03 W78-70279 

OCEANOGRAPHY 

Electro-Optical Sensor Technology 

506- 18-23 W78-70192 

OCULOMETERS 

Flight Management 

505-09-33 W78-70070 


OMEGA NAVIGATION SYSTEM 

Systems Technology Studies 

513-50-13 W7B-70127 

ONBOARD EQUIPMENT 

Onboard Navigation inertial Sensors 

505- 19-29 W78-70204 

OPTICAL DATA PROCESSING 

High Capacity Data Storage aitd Display Archn;al Data 
Storage Technology 

506- 20-59 W78-70213 

OPTICAL EQUIPMENT 

Guidance and Navigation 

910-10-00 W78-70469 

OPTICAL GYROSCOPES 

STOL Operating Systems 

513-53-11 W78-70129 

OPTICAL HETERODYNING 

Comets and Interstellar Matter 
173-45-51 W78-70344 

OPTICAL MEASURING INSTRUMENTS 

High Capacity Data Storage and Display Rber Optics 
Data Links 

506-20-55 W78-70212 

Fiber Optics Instrumentation for Oxidizer Tanks 

910-13-14 W78-70473 

OPTICAL PUMPING 

High Power Laser Systems Technology 

505- 25-43 W78.70248 

OPTICAL RADAR 

High Resolution Lasers 

506- 18-26 W78-70193 

Guidance and Navigation 

910-10-00 W78-70470 

OPTICAL TRACKING 

Advanced Laser Ranging Systems Development 
310-10-43 W78-70429 

OPTIMAL CONTROL 

Application of Guidance and Navigation Theory to 
Operations of Future Short-Haul Aircraft 
505-07-11 W78-70049 

OPTIMIZATION 

GSTDN System Optimization 

310-20-47 W78-70438 

ORBIT CALCULATION 

Mission Support Computing Systems and Techniques 

310-10-22 W78-70425 

Development of Methods (or Studying Orbit Design, 

ControL and Lifetime 

910-27-07 W78-70479 

ORBIT PERTURBATION 

Cometary Studies 

173-45-55 W78-70345 

ORBITAL ABBEMBLY 

Mechanical Systems 

910-36-00 W7S-70494 

ORBITAL MECHANICS 

Orbiter Mission Commonality Studies 

186-68-87 W78-70367 

ORBITAL POSITION ESTIMATION 

Mission Support Computing Systems and Techniques 
310-10-22 W78-70425 

Software Engineering for Right Mechanics 
310-10-23 W78-70426 

Attitude • Orbit Analysts 

310-10-26 W78-70427 

ORBTTER PROJECT 

Orbiter Experiments (OEX) 

760-04-01 W70.7O293 

Orbitar Missiori Commonality Studies 
186-66-87 W78-70367 

Manufacturing and Inspection 
910-21-12 V778-70474 

Paylaod Deployment and Retneval Systems Simulation 
Development 

910-27-03 W78-70476 

OSCILLATORS 

High-Power Laser Systems Technology 
606-25-45 W78-70249 

Acfvancad Communications Resedrch 
650 60-11 W70-7O312 

OTTO CYCl£ 

Advanced General Avjatron Propulsion Research 

505- 05-62 W78-70033 

OUTER PLANETS EXPLORERS 

Thermoelectric Thermionic Energy Conversion 

506- 23-35 W78-70233 

Ionization and Rate Processes in PJanetary 

Atmospheres 

185-47-74 W7B-70361 

OXIDATION 

Definition of Physics and Chemistry Expenmonts in 
space 

750-01 -53 W78-70274 

0XIDI2ER8 

Fiber Optics Instrumentation for Oxidizer Tanks 

910-13-14 W78-70473 

OXYGEN 

Electrical Power , 

91O-05-00 W78-70463 

Cryogenics 

910-37-04 W78-70496 

OZONE 

Aircraft Propulsion Systems Safety Technology 
505-08-22 W78-70060 
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PAINTS 


SUBJECT INDEX 


laser HeterodYne Spectrometer for Spacelab 


PAtNTS 

Thermal Control Costings 

506-16-39 W78-70179 

Materials 

910-38'00 W78-70497 

PARALLEL COMPUTERS 

Applied Mathematics and Computer Science 

505- 15-33 W7S-7009S 

PARALLEL PROCESSING fCOMPUTERSl 

Automated Data Handling Teehniouas and Components 

506- 20-26 W7B-70207 

PARAMET111C FREQUENCY CONVERTERS 

High Power Laser Systems Technology 
506-25-43 W78-70248 

Radio Systems Development 

310-20-66 W78-70441 

PARTIAL DIFFERENTIAL EQUATIONS 

Applied Mathematics and Computer Science 
505-15-31 W7S-70094 

PARTICLE DIFFUSION 

Development of Measurement Techniques for Gas and 
Qoud Partrcle Composition in High Pressure Atmospheres 

185- 47-54 W78-70352 

PARTICLE EMISSION 

Gas Turbine Engine Pollution Reduction Technology 

505- 03-25 W78*70020 

PARTICLE SIZE DISTRIBUTION 

Ground-Based Infrared Astronomy 

186- 41-50 W78-70403 

Stratospheric Aerosol Chemistry and Physical State 

198-10-05 W78-70414 

PARnCLES 

Panicle Astrophysics 

1 88 -46-56 W76-70384 

PARTICULATE 5AMPUNG 

Development of an Induced Environment Contamination 
Monitor {I ECM) 

750-03*02 W78-70278 

PASSENGERS 

Air Transportation System Studies 
791-40-13 W78-70Q97 

PATTERN HECOGNITICN 

Artificial Intelligence for Integrated Robot Systems 

506- 19-35 W78-70205 

PAYLOADS 

Space Vehicle Dynamics 

506-17-33 W7a-70185 

Space Vehicle Dynamics 

506-17-39 W7B-70188 

Precision Pointing and Control Video Inertial Pointing 
Systems 

506-19-11 W7B-70198 

Assessment of Enabling^ Technology for Future 
Missiorts 

79O*40-td W7B-70259 

CASTS- Composite for Advanced Space Transportation 
Systems 

524-71-03 W78-70269 

Shuttle Payload Expenments Definition 
760-01-23 W78-70272 

Annular Suspension and Pointing System (ASPS) Flight 
Venficatton 

750*03-16 W78-70286 

Shuttle Technology Payload Program Support 
750-05-01 W78-70298 

Development of Solar Spacelab Expenment and 

Hardware 

170-38-51 W78-70337 

Partrcle Astrophysics and Shutlie Experiment Delinitror) 
188-46-56 W78-703S2 

POCCNET Payload Operation^ Control Center 

Computalional System of the 1980s 
310-40-40 W78-70448 

Ground Demonstratronof Sensor and Display Augmented 
Control for Shuttle Remote Manipulator System (RMS) 
907-41-16 W78-70454 

Paylaod Deployment and Retrieval Systems Simulation 
Development 

910-27-03 W78-70478 

Development of Methods for Studying Orbit Design 

Control, and Lifetime 

910-27-07 W78-70479 

Contingency In-Orbit Servicing Study 
910-31-10 W78-70486 

PERFORMANCE PREDICTION 

Aercidynamic Test Methods and Instrumentation 

505- 0S-41 W78-70041 

Aeroelastieity of Turbine Engines 

510-55-02 W78-70107 

Highly Reliable Sensor Technology Predictable 

Long-Life 

506- 18-46 W78-70T97 

PERFORMANCE TESTS 

Multifunction Microwaves fpr Envrronmental Sensing 

506-18-36. W78-701S6 

PERTURBATION 
Relstwiiy 

188-41-54 W78-7037G 


Ddvelcpmeni of Methods for Studying Orbit Design 
Control, and Lifetime 

910-27-07 W78-70479 

PHASED ARRAYS 

Microwave Components and Techniques 
506-20-45 W78-70210 

Commumcations 

910-07-00 W78-70467 

PHOBOS 

JPL Planetology 

185-50-72 W78-70363 

PHOTOCHEMICAL REACTIONS 

Analysts of Environmental Impact of Launch Vehicle 
Effluents 

506-21-33 W78-70217 

Photon-Matter Interactions 

5 06 -25-33 W78-70246 

Laser Heterodyne Spectrometer for Spacolab 
7 50-03-03 W78-70279 

Spectroscopy and Photochemistry of Planetary and 
Cometaiy Molecules 

185-47-55 W78-70353 

Atmospheric Chemical Physics - Processes rn Planetary 
Atmospheres, Comets and Interstellar Space 
185-47-66 W78-70356 

Structure of Planetary Atmospheres 
185-47-67 W7B-70357 

Laboratory Measuremants/Stratosphenc Research 
198-20-03 W78-7O420 

Theoretical Studies/Stratosphenc Research 
198-30-03 W78-70422 

photoionization 

Ionization and Rate Processes in Planetary 
Atmospheres 

135-47-74 W7B-70361 

UV and Optical Astronomy 

188-41-51 W78-70371 

PHOTDLY8I8 

Atmospheric Chemical Physics - Processes in Planetary 
Atmospheres, Comets, and Entarsteliar Space 
185-47-66 W78-70356 

PHOTOMETERS 

UV dnd OpUcal Astronomy 

188-41-51 W78-70369 

PHOTOMETRY 

Earth Based Lunar Observaticne 
195-23-01 W78-70400 

PHOTONICS 

Piasma Core Reactor Research 
506-24-13 W78-70240 

Radiant Energy Conversion 

508-25-31 W78-70244 

Ion Cyclotron Gas Excitation 

506-25-32 W78-70245 

Photon-Matter Irueractions 

506-25*33 W78-70246 

PHOTONS 

Astronomical High Resolution Sensors 
506-18-16 W78-70191 

Cryogenic Technology for Cooling Detectors below 10 
Kelvin 

506-25-21 W78-70241 

Ion Cyclotron Gas Excrtation 

S06-2S-32 W7S-70245 

Particle and Particle/Photon Interactions 
(Atomcspbertc-Magnetosphenc Coupling) 

170-36-56 W78-70336 

Gamma Ray Astronomy 

188-46-57 W78-7038S 

Gamma Ray Astronomy 

168-46-57 W7S-703B6 

Gamma Ray Astronomy Observatory 
188-78-60 W78-70395 

PHOTOVOLTAIC CELLS 
Solar Cell Technology 

506-23-12 W78-70228 

Mul»-KW Low Cost Earth Orbital Systems 
506-23-59 W78-70237 

Space Calibration of Sotar Cells 
750-03-20 W78-702B8 

Efectricol Power 

910-05-00 W78-70464 

PHOTOVOLTAIC CONVERSION 

Planetary Solar Cell and Blanket Research and 
Technology 

506-23-15 W78-70229 

PHYSICAL PROPERTIES 

Definition of Physics and Chemistry Experiments (PACE) 
in Space 

750-01-S9 W78-7027S 

Comets and Asteroids 

198-41-76 W78-70412 

PILOT PERFORMANCE 
Flight Dynamics 

505-06-64 W7S-70048 

Flight Management Systems 

505-09-31 W78-70069 

General Aviation Air Traffic Flow Dynamics 

505- 10-18 V/78-70076 

PIONEER VENUS SPACECRAFT 

PJanetary Mission Support 

506- 26-23 W78-70253 

Planetary Atmospheres-Structure and Composition 

1S5-47-68 W78-70358 


PISTON ENGINES 

Propulsion Pollution Reduction Research 
505-03-22 W78-7O01S 

PITCH 

Airfoii and Wind Development 

505- 06-31 W78-70038 

PLANETARY ATMOSPHERES 

Planetary Probe Aerodiercnodynamic Technology 

506- 2G-21 W78-70252 

Planetary Mission Support 

506-26-23 W78-70253 

Geophysical Fluid Flow Expenments on Spacelab 
750-03-28 W78-70291 

Magnetosphenc PhySiCS - Pacitctas and Panicle/Photon 
Interactions (Aeronomy) 

1 70-36-56 W78-7033S 

Absolute pressure Molecular and Atomic Beam 
Calibration Techniques for Mass Spectrometers 
185-47-51 W78-70349 

Instrument Development for Neutral, Gas Composition 
and Density Measurements m Planetary Atmospheres 
185-47-52 W78-70350 

Development of Measurement Techniques for Gas and 
Cloud Particle Composition in High Pressure Atmospheres 
185-47-54 W78-70352 

Spectroscopy and Photochamisiry of Planetary and 
Cometary Molecules 

185-47-55 W78-70353 

Dynamics of Planetary Atmospheres 
185-47-57 W78-70354 

Mmiatute Vacuum Pump Development for Nobla Gas 
and Hydrogen Pumping on Atmospheric Entry Probes on 
Outer Planet Missions 

185-47-58 W78-70355 

Almosphane Chemical Physics - Processes in Planetary 
Atmospheres Comets, and Interstellai Space 
185-47-66 W78-70356 

Structure of Planetary Atmospheres 
185-47-67 Vsf78-70357 

Atmospheric Expenment Development 
185-47-71 W7B-70359 

Theoretical Studios - Pianetary Atmospheres 
185-47-72 W78-70360 

tonhalion and Rate Processes in Planetary 
Atmospheres 

185-47-74 W78-70361 

JPL Planetology 


185-50-72 

Advanced 

Astrophysics 

196-41-54 


W78-70363 
and Laboratory 


196-41-54 W76-70406 

Planetary Astronomy and Supporting Laboratory 
Research 

196-41-67 W78-70407 

Ground-Based Infrared Astronomy 
196-41-72 W78-70409 

Radio and Radar Planetary Studies 
196-41-73 W78-70410 

PLANETARY COMPOSITION 

Theoretical Studies of Pfanetary Bodies 
185-50*61 W78-70362 

PLANETARY EVOLUTION 

Theoretical Studies of Planetary Bodies 
185-50-61 W78-70362 

PLANETARY MAGNETIC FIELDS 
Radio and Radar Planetary Studies 
195-41-51 W78-70404 

PLANETARY MAPPING 

Advanced Experiment Cortcepts 
195-23-06 W78-70402 

PLANETARY SURFACES 
Theoroucaf Studies 

195- 22-02 W78-70399 

Radio and Radar Planetary Studies 

196- 41-73 W78-70410 

PLASMA INTERACTIONS 

Particles and Particle/Field Interactions 
170-36-55 W78-70332 

Radio and Radar Planetary Studies 
196*41-51 W78-70404 

PLASMA PHYSICS 

Photon-Matter Interactions 

506-25-33 W78-70246 

Magnetosphenc Physics - Particles and Perticles/Field 

Interaction 

170-36-55 W78-70331 

Magnetosphenc Physics Particles and Particle/ Field 

Interactions 

170-36 55 W78-70333 

Particle and Particle/Photon Interactions 
(Atomosphenc-MagnetOSphanc Co upting) 

170-36-56 W78-70336 

Infrared and Radio Astronomy 
188-41-S2 W78-70374 

PLASMAS (PHYSICS) 

Gamma Ray Astronomy 

188-46-67 W78-70386 

PLUG NOZZLES 
Propulston 

910-03-02 W78-70459 

PLUMES 

Chemical Propulsion Research and Development 
506-21*45 W78-70219 

JANNAF Support - Plume Technology Working Group 
506-21-49 W78-70220 
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RADIATION MEASURING INSTRUMENTS 


ton Drive (SEP)/Spac«craft aad Science Interactions 
S06-22-2S W78-70224 

Shuttle Payload Definition, Space Flight Technology 
Expenments 

750.01-22 W78*70271 

Development of an induced Environment Contamination 
Monitor tIECM) 

7S0-03'02 W78-70278 

Propulsion Contamination Effects Module > PCEM • 
Sjjacecraft Experiment * 

750-03-12 W78-70264 

POINT SOURCES 
X-ray Astronomy 

1S8*46-59 W78-70389 

POINTING CONTROL SYSTEMS 

High Resolution Lasers 

S06-18-26 W78-70193 

Precision Pointing and Control Advanced 

Spacecraft/Expenment Systems 

506-19-13 W78-70199 

Precision Pointing and Control Technology 

Development 

506-19-15 W78-70200 

Ar^nular 5u$peo$>on end Pointing System (ASPS) Flight 

Verification 

750-03-15 W78-70286 

POUR QRtITS 

Advanced Experiment Concepts 
1 95-23-06 W78-70402 

POURIZATION CHARACTEfUSnCSx 

Infrared Emieeion Une Polanxation Astronomy 
188-41-55 W78-70379 

P0U.UT1ON 

Infrared Ultrasensitive Detectors 
506-18-13 W78-70189 

POaUTION CONTROL 

Gas Turbine Engine Pollution Reduction Technology 
505-03-25 W78-70020 

Stratospheric Cruise Emission Reduction 
511-55-02 W78-70116 

POLLUnON MONiTORtNO 

Systems Engineering Analysis and Data/Information 
Technology for Environmental Quality 
856-44-08 W78-70329 

POLYIMIDES 

Aviation Safety RSiT - Fire Technology 
305-08-27 W78-70063 

CASTS- Composite (or Advanced Space Transpojtatron 
Systems 

524-71-03 W78-70269 

POLYMER CHEMISTRY 
Fire Resistant Materials 

505-01-31 W78-70004 

POLYMER PHYSICS 

Fixe Rescstant Materials 

505-01-31 W78-70004 

POLYMERIC FILMS 

Fire Resistant Matenals Engineering 
510-56-05 W78-70109 

POLYMERIZATION 

Structural Composites and Adhesives 

505- 01-33 W78-70006 

POLYMERS 

Viscoelastic Propenies of Polymers 

506- 16-15 W78-70172 

POPUUTION INVERSION 

Photon-Matier Interactions 

506-25-33 W78-70246 

POtmON (LOCATION) 

Crvitian Applications of Global Positioning System 
(GPS) 

650-10-17 W78-70309 

Satellite-Aided 200 Mile Fisheries Coastal Zone 
682-10-11 W78-70317 

POTTING COMPOUNDS 

Aviation Safety R&T - Fire Technology 
505-08-27 W78-70063 

POWDER METALLURGY 

Advanced Propulsion Materials 

505- 01-12 W78-70001 

POWERED UFT AIRCRAFT 

Quiet Short-Haul Research Aircraft (OSRA) 

769 -02-01 W78-701 65 

PREAMPLIFIERS 

A Ground Antenna for Wideband Data Transmission 
Systems 

310-20-31 W78-70435 

PRECCStlON 

Relatrvity and Celestial Mechanics 
188-41-54 W78-7037S 

PRECISION 

P/eccsion Pointing and Control Advanced Components 

506- 19-16 V/78-70201 

PREDICTION ANALYSIS TECHNIQUES 

High-Speed Aircraft Aerodynamics 
S05O1»24 W78.70088 

Airframe/Propulsion System Interaction 
514-54-04 VST78-70136 

yp-12 Flight ExpenmentS 

516-51-04 W78-70141 

PRESSURE DISTRIBUTION 
Computationat Aerodynamics 
505-06-13 W78-7003S 


PRESSURE GRADIENTS 

Hypersonic Propul&ion Technology 

505- 05-43 W78-70031 

PRODUCTION ENGINEERING 

Engine Composites Outabtrity 

510- 57-02 W78-70112 

Advanced Matenats, Manufacturing, and Lubrication 

Processes 

506- 16-22 W78-70173 

PRODUCTIVITY 

Network Productivity Research 
310-40*73 W78-70452 

PROGRAMMING LANGUAGES 

Applied Mathematics and Computer Science 
505-15-33 W78-70O9S 

PROJECT MANAGEMENT 

Ground-Based Large Infrared Telescope Support 
196-41-75 W78-70411 

PROPELLANT STGRABIUTY 

Propellant CompetJbilitywith Materials for Long Duration 
Missions 

1 86-66-62 W78-703 66 

PROPELLANT STORAGE 

Propellant Compatibility with Materials fpr Long Duration 
Missions 

186-68-62 W78-70366 

PROPELLANT TANKS 

Attitude Control Propulsion 

910 04-00 W78-70460 

PROPELLANT TRANSFER 

Systems Engineering Analysis 
910-35-00 W78-70493 

PROPELLANTS 
Cryogenies 

910-37-00 W78-70495 

PROPELLER SUPSTREAMS 

Advanced Turboprop Program - Installation 
Aerodynamics 

511- 57-01 W78-70118 

PROPELLERS 

Advanced Turboprop Program 
511-57-02 W78-70119 

PROPULSION 

Aircraft Propulsion Systems Safety Technology 
505-08-22 W78-70060 

PROPULSION SYSTEM CONFIGURATIONS 
Advanced Propulsion Matenats 
505-01-12 W78-70001 

Fatigue Lfe Prediction Methods and Fatigue Control 
505-01-22 - W78-70003 

Composites for Propulsion Components 
505-01-32 W78-70005 

Hypersonic Propulsion Technology 
505-05-43 W78.70031 

Combat Vehicle and Missile Aerodynamics and Flight 
Dynamics 

505- 11-23 W78-70087 

Advanced Transport Aircraft Technology 

516-50-23 W78-70140 

Advanced Reusabie High Density and Dual-Fuel Engine 
Technology 

506- 21-19 W78-7021S 

Long Life Advanced Propulsion Systems for Planetary 

Spacecraft 

506-21-25 W78-70216 

Advanced Mission Concepts - Technology Requiramonts 
of tmegrated Earih'IO'Geosynchronous Space 
Transportation Systems 

790-40-33 W78-70262 

Long Life Space Stcrable Propulsion Systems 
Technofogy 

525-71-05 W78-70270 

Propulsion 

910-03-02 W78-70459 

Attitude Control Propulsion 

910-04-00 W78-70461 

Electrical Power 

910-05-00 W78-70463 

PROPULSION SYSTEM PERFORMANCE 

Inlet and Norzie Research 

505 04-12 W78-70021 

Fan, Compressor and Turbine Technology 
505-04-22 W78-70023 

Propulsion rnstrumentation Research 
505 04-62 W78-70027 

Propulsion Contrdls Research 
505-05-12 W78-70028 

V/STOL Propulsion Research 
505-05-32 W78-70O3O 

Advanced Engine System Concepts 
505-05-52 W78-70032 

General Aviation Aerodynamics and Handling Qualities 

Technology 

505-10-13 W78-70074 

Hypersonic Aircraft Aerodynamics and Flight Dynamics 

505-1 1*33 Vr78-70089 

Advanced Turboprop Program - Flight Test 
511-57-04 W78-70120 

Highly Maneuvering Aircraft Technology 
723-01-03 W78-70150 

Eight-cm Ion Thruster Expenment 
750 03-09 W78-70282 

Propulsion Contamination Effects Module ■ PCEM • 

Spacecraft Experiment 

750-03-12 W78-70284 


PROPULSIVE EFFICIENCY 

Advanced General Aviation Propulsion Research 
505-05-62 W78-70033 

Advanced Tuiboprop Program - Flight Test 
511-57-04 W78-70120 

Airfreme/Propulsion System Interaction 
514.54.04 W78-70136 

PROTECTIVE COATINGS 

Acfvsncad Prepuliion Matenals 
505-01-12 W78-70001 

PROTONS 

Advanced Instrumentation 

910-13-00 V/78-70472 

PROTOTYPES 

Simulation (Achranced Hybrid Computing System - 
AKSCI 

910-42-00 W78-70S00 

P8YCK0AC0U8T1CS 

Human Response to Noise 

505- 09-13 W78-70067 

PULMRS 

Gamma Ray Astronomy 

188-46-57 W78-70386 

X ray Astronomy 

188-46-59 W78-70388 

pYROELEcmicmr 

Infrared Ultrasensitcva Detectors 

506- 18-13 W78-70189 

PYROTECHNICS 

Advanced Solid Propulsion end Pyrotechnic Concepts 
506-21-35 W78-70218 


Q 


QUAUTY CONTROL 

Engine Composites Durability 
610-57-02 W78-70112 

CASTS- Composite for Advanced Space Transportation 
Systems 

524-71-03 W78-70269 

Image Processing Facility Performance Evaluation and 
Improvement 

310-40-39 W78-70447 

Fiber Optics instrumentauon for Oxidizer Tanks 
910-13-14 W78-70473 

QUANTUM MECHANICS 

Advanced Efectronics and Matenal Science 
5 06-15-23 W78-70 1 68 

QUIET ENGINE PROGRAM 

Quiet Clean General Aviation Turbofan (QCGAT) 
511-53-02 W78-70114 

Quiet Clean Short-Haul Expenmental Engine 
738-01-02 W78-70tE4 

Quiet Short-Haul Research Aircraft fOSRA) 

769-02-01 W78-7016S 


RADAR ASTRONOMY 

Radio and Radar Planetary Studies 
196-41-73 W78-70410 

RADAR EQUIPMENT 

VOIR/SEASAT Follow-On Technology Readiness 
790-40-25 W78-70261 

X-8and Uplink Oevetopment 

310-10-64 W78-70432 

RADAR IMAGERY 

Rfidl-Time Eleetrcnie Synthetic Aperture Radar (SAR) 
Processor 

656-44-04 W78-70327 

RADAR NAVIGATION 

Digital Operations Technology 

505- 07-13 W78-70D50 

RADIATION DAMAGE 

Advanced Electronics and Material Science 

506- 15-23 W78-70168 

Solar Cell Technology 

506-23-12 W78-70228 

RADIATION DETECTORS 

Properties of Materials for Electronic Applications 
506-1 5-25 W7 8 -70 1 69 

Magnetics and Oyophysics 

S06-2S-29 W78-70243 

RADIATION EFFECTS 

Space Environmental Effects on Materials 
506-16-33 W78-70177 

ATS 6 Solar Cell Radration Damago Experiment 
S06-23-16 W78-70230 

Ion Cyclotron Gas Excitation 

506-25-32 W78-70245 

Advanced Instrumentation 

910-13-00 W78-70472 

RADIATION HARDENING 

Highly Reliable Sensor Technology Predictable 
Long-Life 

506-18-45 W78-70197 

RADIATION HAZARDS 

Advarteed instrumentation 

910-13-00 W78-70472 

RADIATION MEASURING INSTRUMENTS 
Ground Based Observations of the Sun 
170-38-52 W78-70339 
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RADIATION SOURCES 


SUBJECT INDEX 


RADfATION SOURCES 
Far Infrared Astronomy 

188*41-55 W78-70380 

RADtATIOM TOLERANCE 

Advanced Technologv>*Nonvalatila Samiconducior 
Mejnory 

910-32-00 W78-70490 

RADfATIVE TRANSFER 

Hanetary Probe Aeroihefmodyr>amic Technology 
S06-26-21 W78-70252 

Laboratory and Theoretical Solar Physics 
170-38-53 W78-70343 

Theorettcal Studies - Planetary AtmtMpherec 
185-47.72 W78-70360 

Ground-Based Infrared Astror)Omy 
196-41-50 W78-7O403 

RADICALS 

forttzation and Rate Processes in Pranetary 

Atmospheres 

185-47-74 W78-70361 

RADIO ASTRONOMY 

Spacebome Antenna and Mrcrowawe Systems 

Technology Study 

790-40-35 W78-70263 

Large Deployable Antenna Technology Development 

524*70*05 W78-7026B 

Ground-Based Obsenrattons of the Sun 
1 70-38-52 W78-7034 1 

Infrared and Radio Astronomy 
18B-41-S2 W78-70374 

Ground-Based Radio Astronomy 
188-41-52 W78-70375 

Rad;o and Rader PJanetary Studies 
196-41-51 W78-70404 

Jcnaging Studies of Comets 

196-41-52 W78-7040S 

Radio and Radar Pfanotary Studies 
196*41*73 W78-70410 

nADtO COMMUNICATION 

Large DepFoyable Antenna Technology Development 
524-70-05 W78-70268 

RADIO EMISSION 

Radio and Radar Planefajy Studies 
196-41-51 W78-70404 

RADIO FREQUENCIES 

High Spaed Data Transfer: Advanced Microwave 
Amplifiers 

506-20-42 W78-70209 

RADIO FREQUENCY INTERFERENCE 

Radio Systenns Development 

310-20-68 W78-70441 

Digital Systems Development 
310-20-67 W78-70442 

Tracking Station Systems Technology 
310-30-69 W78-70444 

RADIO INTERFEROMETERS 

Earth Based Lunar 02>servations 
195-23-01 W78-70400 

RADIO RECEtVERD 

Development of Subimllimoter Wavelength Reeervers 
506-18-35 W7B-70195 

RADIO SOURCES fASTRONOMY) 

Earth Based Lunar Observauor^ 

195*23-01 W78-70400 

ftAOtO afectra 

Technical Cen$u1tatidn ServFces 
643.10*01 W78-70300 

RADIOMETERS 

Straiosphenc Re$edrch. Field Measurements Program 
198*10*06 W78-70416 

Navigation Accuracy Analysis 
31 0-10-60 W78-70430 

Radio Systerrss Development 

310-20-66 W78-70441 

RANDOM VIRRATtON 

PeylOdd Ertvironments and Dynamics 
506-17-36 W78-70187 

RANGE AND RANGE RATE TRACKING 
Precision Time and Frequency Sources 
310-10-42 W78-70428 

RANGEFINOING 
Communications 

910-07-00 W78-70465 

RARE GASES 

Electnc Propulsion Research and Advartced Concepts 
506-22-32 W78-70226 

Miniature Vacuum Pump Development for Noble Gas 
and Hydrogen Pumping on Atmospheric Entry Probes on 
Outer Planet Missions 

185-47-58 W78-70355 

RAREFIED GAS DYNAMICS 

Aerot he rmodyna mics 

910-39-00 W78-70499 

REACTION KINETICS 

Basic Combustion and Pollutiort Research 
505-03*23 W78-70019 

Laboratory Measurements/Stratosphenc Research 
198-20-03 W78-70420 

REAL GASES 

Spaca Vehicld Aerothormodynamics and Configuration 
Technofogy 

S06>2G*13 W78-70251 

Planetary Mission Support 

506*25-23 W78.70253 


REALTIME OPERATION 

Application Of Flight Simulation Technology 

505- 09.-43 W78-70072 

Onboard Navigation Near-Earth Satellites 

506*19-26 W78-70203 

On-Board Data Processing 

506- 20-23 W78'7020$ 

Landmark Tracking and Identification 

760-03-14 W78-70285 

Data Collection Systems and Applications 
650-10-14 W78-70306 

Roal-Tlme Electronic Synthetic Aperture Radar ISARI 
Processor 

656*44*04 W78-70327 

RECEIVERS 

Systems Technology Studies 

513*50*1 3 W78-701 27 

Radio Systems Development 

310*20-66 W78-70441 

DigitafSystems Development 
310-20-67 W78-70442 

REDUCED GRAVITY 

Shuttle Payload Definitiork Physics and Chemstry 
EMpenmenis in Space 

750 01-52 W78.70273 

Cryogenic Fluid Managemertt 

750 03*18 W78-70287 

Spacelab Two Phase Heat Transfer 
750 03-21 W7B-70Z89 

Spacelab 0-G Combustion 

750-03-2S W78-70290 

Low Gravity Superfluid Helium Advanced Technology 
Development 

188*78*51 W78-70393 

REDUNDANCY 

Analytical Redundancy Management for Flight Control 
Systems 

505- 07-34 W78-70055 

Digital ny*By*Wtre Flight &penmejti 

512-51-04 W78-70123 

RELATIVITY 
Relativity 

188*41-54 W78-7037G 

Relativity 

188-41-64 W78-70377 

Relativity and Cefestiaf Mechanics 
188-41-54 W78-70378 

Low Gravity Superfluid Helium Advanced Technology 
Development 

188.78-51 W78-70393 

REUABIUTY ANALYSIS 

Multifunction Microwaves fpr Environmental Sensing 
506*18-36 W78-70196 

REUABIUTY ENGINEERING 

Broadband Microwave Radionteter Technology 
506*18.33 W7B-70194 

X-Band Uphnk Dovelopmem 

310-10-64 W78-70432 

REMOTE CONTROL 

Advanced Tefeoperator Technology Development 
199-S1-04 W78-70423 

Station and NctworV Monitor & Control Technology 
Development 

310-30-68 W78-70443 

Grourtd Demonstration of Sensor and Display Augmented 
Control for Shuttle Remote Manipulator System (RMS) 
907-41-1$ W78.70454 

REMOTE OENGORS 

Astronomical High Resolution Sensors 

506- 18-18 W78-70191 

Electro-Optical Sensor Technology 

506-18-23 W78-70192 

Development of SubmiFimefer Wavelength Receivera 
506-18-35 W7B-70195 

On-Board Data Processing 

506*20-23 W78*70205 

High Power Laser Systems Technology 
506-25-43 W78-70248 

Laser Heterodyne Spectrometer for Spacelab 
750-03*03 W78"70279 

Data Managemertt Systems Engineenng and Analysis for 
Qimate 

656-12-01 W78-70320 

Systems Engineenng Analysis and Data/lnformation 
Technology for Erwironmental Quality 
656-44-08 W78-70329 

Atmospheric Experiment Development 
185*47-7 1 W78*70359 

Ground*Basad Infrered Astronomy 
196-41-72 W73-70409 

Stratospheric Research Field Measurements Program 
198-10*06 W78-70416 

Guidance and Navigation 

910-10-00 W78-70470 

REMOTELY PILOTED VEHICLES 

Remotely Piloted Research Aircraft Technology 
50511-54 W7S.70093 

Energy Efficient Transport Flight Research 
516*53-04 W78-70143 

Highly Maneuverable Aircraft Techrtology 
723-01*04 W78-701S1 

RESEARCH AIRCRAFT 

General Aviation Maneuverability S:afety and 
Performance Improvement 

505*10-14 W78-70075 


VF-12 Plight Expenments 

516-51-04 W78-70141 

Rotor Systems Research Aircraft (RSRA) Operations 

518-51*03 W78-70148 

Rotor Systems Research Aircraft (RSRA) 

745*01*03 W78-70164 

Quiet Propulsrve Lift Technology - QSRA Propulsiort 

Support 

769-02-02 W78.7016$ 

RESEARCH FACIUTIES 

Distributed Computational Research Facility 
310-10-20 W7B-70424 

RESINS 

Composites for Propulsiort Components 
505-01*32 W78-70005 

Structural Composites and Adhesives 
505-01-33 W78 *70006 

CASTS* Composite for Advanced Space Transportation 
Systems 

524.71*03 W78-70269 

RESOLUTION 

Particles and Panicle/Field Interactions 
170-36-55 W78-70332 

REUSABLE ROCKET ENGINES 
Propulsion 

910 03-02 W78-70459 

REUSABLE SPACECRAFT 

Long Duration Exposure Facility Protect 
750 02-03 W78-70276 

REYNOLDS NUMBER 

Analytical Fluid Dyriamics 

505-08-11 W78-70034 

Aerodynamic Flight Firpenments 
505*06*34 W78-70040 

Aerodynamic Test Methods and Instrumentation 
505*06*41 W78.70041 

Advanced Flight Dynamics Research 
505-06*53 W78-70044 

Wing-Body Aerodynamics 

505-06-54 W78-70046 

Flight Dynamics 

505- 06 61 W78-70046 

RHEOLOGY 

Viscoelastic Properties of Polymers 

506- t6-15 W78-70172 

RIDING QUALITY 

General Aviation Maneuverability Safety and 
Performarica Improvament 

505*10*14 W78-70075 

RIGID STRUCTURES 
Matenals 

910*36*00 W78-70498 

ROBOTS 

ArtiFicial Intelligence for Integrated Robot Systems 
506-19-35 W78-70205 

Advanced Automatior) Needs Analysis 

790- 40-15 W78-702S7 

Advanced Teleoperator Technology Development 

193*51*04 W78-70423 

ROCKET ENGINES 

MPD Thruster System Technologf 
506*22*35 W78-70227 

ROCKET EXHAUST 

Analysts of Environmental Impact of Launch Vehicle 
Effluents 

506-21-33 W78-70217 

Propulsion Ccntemination Effects Module * PCEM * 
Spacecraft Expenment 

750-03-12' W78-70284 

ROCKET SOUNDING 

Panicle & Particle Field Interactions 
1 70-36*55 W78-70334 

ROTARY WING AIRCRAFT 

Rotorcraft Aerodynamic Performarice^ Dynamics and 
Handirng Qualities 

505-10-21 W78.70077 

Kelicopisr Aeroelasticrty Acoustics and Flight 

Oynarnics 

505-TO-23 W78-70078 

Rotor Systems Research Aircraft (RSRA) Operations 

518*51-03 W78-70148 

Rotor Systems Research Aircraft (RSRA) 

745-01-03 W78-70164 

ROTARY WINGS 

Analysts and Design 

505 -06-33 W78-70039 

ROTOR AERODYNAMICS 

Rotorcraft Aerodynamic Performance Dynamics and 
Handling Qualities 

505*10-21 W78-70077 

ROTOR BLADES 

Helicopter Aeroelasticity, Acoustict> and Flight 
Dynamics 

505-10-23 W78-70078 

ROTORCRAFT AIRCRAFT 

Utility Air Vehicle System and Concept Studies 

791- 40*31 W78-70100 

ROTORS 

Power Transfer Research 

505*04*42 W78'70025 

Airfoil and Wind Development 
505-06-31 W78-70038 



SUBJECT !ND£X 


SOLAR PROPULSION 


RUNCE-KUTTA METHOD 

Numenat Integratro/i. Numencal and Oynanilcal 
Stability 

910-27.05 VV78.70478 

RUNWAYS 

Aircraft Landing Systems Efficiency Imp rove manta 
505-08-33 W78-70065 

Application of Flight Simutaiion Technology 
505-09-43 W78-70072 


SAFETY FACTORS 

Aircraft Intenor Norse Reduction 

505- 09-23 W78.70068 

Human Factors m Aviation Safety 

515-5MT W78-70138 

SANDWICH STRUCTURES 

Fire-Resistant Matsnals Engineering 
510 56 01 W78-70108 

SCAR Structures and Materials Testing 
743-01-04 W78-70157 

SATEUITE CONTROL 

Onboard Navigation Near-Earth Satellites 

506- 19-26 W78-70203 

8ATELUTE INSTRUMENTS 

Satellite-Aided 200-MiIe Fishenes Coastal Zona 
682-10-11 W78-70317 

8ATELUTE NAVIGATION SYSTEMS 

Onboard Navigation Near-Earth Satellites 

505- 19-26 W78-70203 

SATEUiTE TRACKING 

Precision Computer Control of Goddard Network Trackmg 
Systems 

310-20-32 W78-70437 

GSTDN System Optimizanon 

310-20-47 W78-70438 

SATURN fPLANET) 

Dynamics of Planetary Atmospheres 
185-47-57 W7B-70354 

Ground-Based Optical Astronomy 
196-41-71 W78-70408 

8CAUNG LAWS 

Impact Cratenng Expenmental Studies 
1 95-21 -03 W78-7039 7 

^ace Operations Techniques 
910-31-03 W78-70484 

SCANNERS 

Microwave Radiometer 

760-03-10 W78*702a3 

SCENE ANALYSIS 

Artificial Intelligence for Integrated Robot Systems 

506- 19-35 W78 -7020 5 

SCHUEREN PHOTOGRAPHY 

Basie Notsa Research 

505- 03-15 W7B-70017 

SCHOTTKY DIODES 

Properties of Metenals for Eleclronrc Applications 

506- 15-25 W78-70169 

SCINTILLATION COUNTERS 

Particle Astrophysics 

188-46-56 W78-70383 

SEA WATER 

Kncwlodge of Atmosphere - Advanced Maasurement 
Techniques 

505-08-18 W78-70057 

SEALERS 

SCAR Fuel Tank Sealants 

743-01-01 W78-701S5 

SEALS 1STOPPERS] 

Power Transfer Research 

505- 04-42 W78-70025 

SEA SAT PROGRAM 

VOIRySEASAT Foliow-On Technology Readiness 
790-40-25 W78.70261 

End-to-End Data Systern Coricepts Study 
656-44-03 W78-70326 

SEASAT SATEUITES 

Technical Consultation Services 
643-1 D-Ol W78-70299 

SEMICONDUCTOR DEVICES 

Properties of Materials for Electronic Applications 

506- 15-25 W78.70169 

Advanced Tachnology--Nonvo]atilo Semiconductor 

Memory 

910-32-00 W78-70490 

SEMICONDUCTORS {MATERIALS) 

Advanced Electrorucs and Materials Research 
506-1 5-21 W78-701 67 

SEPARATORS 

Physics and Chemistry cf Solids 
506-16-12 W78-70171 

ElecIrochemTcal Research and Technofogy 
506-23-22 W78-70231 

SERVICE UFE 

SCAR Fuel Tank Sealants 

743-01-01 W78-7015S 

Precision Pointing and Control Technology 

Development 

506-19-15 W78-70200 

SERVOMOTORS 

Propulsion Controls Research 
505-05-12 W78-70028 


SHAFTS {MACHINE EUMENTS) 

Power Transfer Research 

505- 04-42 W78-70025 

SHALE OIL 

Fuels Research 

505 04-52 W78-70026 

SHEAR STRENGTH 

Composrtes Durability Technology 
510.57-01 W78-70111 

SHELLS (STRUCTURAL FORMS) 

Structures 

910 01-00 W78-70455 

Space Operations Techniques 
910‘31-00 W78-70481 

SHOCK LAYERS 

Planetary Probe AerothemnodYnamic Technology 

506- 26-21 W78-70252 

SHOCK RESISTANCE 

JANNAF Support - Plume Technology Working Group 
506-21-49 W78.7022O 

SHORT HAUL AIRCRAFT 

Noise Reduction Technology for Short-Haul Aircraft 
505-03-11 W7S-70014 

Turbulence and Modelling 

505-06-21 W78-70036 

Application of Guidance and Navigation Theory to 
Operations of Future Short-H$ul Aircraft 
505-07-1 1 W78-70049 

R/STOLAircrah Aerodynamic Performance end Handbng 
Qualities 

505-10-41 W78-70080 

Hybnd Rotor/ATrship Right Controls and Aerodynamic 
Performance 

505-10-51 W78-70082 

Shon-Medium Range Advanced Technology Aircraft 
Design Studies 

516.50-01 W78.70139 

Quiet Dean Shojl-Haul Experimental Engine 
738-01.02 W78-70164 

Quiet Short-Haul Research Aircraft (OSRA) 

769-02-01 W78-70165 

SHORT TAKEOFF AIRCRAFT 

Integrated Control for STOL. VTQL, end RoTorcraft 
505-07-31 W78-70054 

R/STOL Aeroacoustics and Loads 

505- 10-43 W78-70081 

STOL Operating Systems 

513-53-11 W78-70129 

Quiet Short-Haul Research Aircraft (OSRA) 

769*02.01 W78-70165 

Ouiet Propulsive Lift Technology - QSRA Propulsion 
Support 

769-02-02 W78-70166 

SIGNAL DETECTION 

Advanced Laser Ranging Systems Development 
310-10-43 W78-70429 

SIGNAL PROCESSING 

Infrared Ultrasensuiva Datactors 
B06-18-13 W78-70189 

Advanced Technological Development. General Signal 
and Data Processing Electronics Solid State Detectors 
188-78*51 W78-70392 

SILVER ZINC BATTERIES 

Electrochemical Research and Technology 

506- 23-22 W78-70231 

Advanced Ncket-Cadmium and Probe Battenas 

506-23*25 W78-70232 

SIMIUTUDE LAW 

Space Operations Techniques 
910*31-03 W78.70484 

SIMULATION 

Interagency and Industrial Assistance and Testing 
505-11-43 W78-70092 

Space Operations Techniques 
910-31-00 W78-70431 

SIMULATORS 

Flight Dynamics 

505*06-63 W78-70047 

Aircraft Landing Systems Efficiency Improvements 

505- 08-33 W78-70065 

Fire Systems and Full Scale Test 

510-56-17 W78-70110 

SINGLE CRYSTALS 

Advanced Electronics and Matenals Research 

506- 15-21 W78-70167 

SKIN FRICTION 

Computational Aerodynamics 
505-06-13 W78-70O35 

Drag Reduction 

505-06-23 W78-70037 

SLUSH 

Omrelopment of Cryogenic PVT Algorithms for Space 
Applications 

910-31-02 W78-70483 

Cryogenics 

910-37-04 W7B-70496 

SOCIAL FACTORS 

Human Response to Noise 

505-09-13 W78-70067 

SOIL MOISTURE 

JPL Planetology Instnimertt Developmeiiit 
185-50-73 W78-70364 

SOLAR ACTIVITY EFFECTS 

Theoretical Studies/Stratosphenc Research 
198-30-03 W78-70422 


SOLAR ARRAYS 

Solar Array Technology and Environmental Impact for 
Solar Electric Propulsion (SEP) 

506-22-29 W78-70225 

Planetary Solar Cell and Blanket Research and 
Technofogy 

506-23-15 W78-70229 

High Performance Power Systems 
506-23-65 W78-70239 

Shuttle Payload DeHnition Space Flight Technology 
Experiments 

750-01-22 W78-70271 

Sbuttfe Operational Flight Test of the Solar Electric 
Propulsion ^lar Array 

750-03-04 W78-70280 

Electrical Povrer 

910-05*00 W78-70464 

Contingency ln*0rbit Servicing Study 
910-31-10 W78-70486 

Materials 

910-38-00 W78.70498 

SOLAR ATMOSPHERE 

Ground-Based Observations 

1 70-38-52 W7B-70340 

Experiment Development - Laboratory and Theoretical 
Solar Physics 

170-38-53 W7B-70342 

Laboratory ar>d Theoretical Solar Physics 
170-38-53 W78-70343 

SOUR CELLS 

Advanced Electronics and Matonat Science 
506-15-23 W78-70168 

Properties of Materiafs for Electronic Applications 
506-15-25 W78-70169 

Solar Array Technology and Environmental Impact for 
Solar Electric Prapulsion (SEP) 

S06-22-29 W78-70225 

Solar Cell Technology 

506-23-12 W78-70228 

Planetary Solar Cell and Blanket Research and 

Technology 

506-23-15 W78-70229 

ATS-6 Solar Cell Radiation Damage Expenment 
506-23-16 W78*70230 

Shuttle Payload Experiments Defirtilion 
750-01-23 ^ W78-70272 

Space Calibration of Solar (^Us 
750-03-20 W78-702S8 

SDUR COSMIC RAYS 
Particle Astrophysics 

188-46-56 " W78-703S3 

SOUR ELECTRIC PROPULSION 

Solar Array Technology and Environmental Impact for 
Solar Electric Propulsion (SEP) 

506-22-29 W78-70225 

Shuttle Operational Right Test of the Solar Electric 
Propulsion Solar Array 

750-03-04 W78.70280 

SOUR ENERGY CONVERSION 

Planetary Solar Cell and Blanket Research and 

Technology 

506-23-15 W78-70229 

S0URFURE8 ‘ 

Ground-Basad Observations of the Sun 
170-38*52 W78-70341 

Advanced Instrumentation 

910-13-00 W78-70472 

Environment Conditions 

910-47-00 W78-70501 

SOUR GENERATORS 

High Perfotinancs Power Systems 
506-23-65 W78-70239 

SOLAR INSTRUMENTS 

Development of Sofar Spaeelab Expenment and 
Hardware 

1 70-38-51 W78-70337 

SOUR OBSERVATORIES 

Ground Ba^ed Observations of the Sun 
170-38-52 W78-70339 

Ground-Based Observations 

170-38-52 W78-70340 

SOUR ORBITS 

Comets and Asteroids 

196-41-76 W78-70412 

SOUR PHYSICS 

Geophysical Fluid Flow Expenments on Spaeelab 
750-03-26 W78-70281 

Development of Experiments and Hardware for Solar 

Physics Research 

170-38-81 W78-70338 

Ground Based Observations of the Sun 
170-38-52 W78-70339 

Ground-Based Observations of the Sun 
170-38-52 W73-70341 

Experiment Development - Laboratory and Theoretical 

Solar Physics 

170-38-53 W78-70342 

Laboratory arxl Theoretical Solar Physics 
170-38-53 W78-70343 

SOUR PROPULSION 

Advanced Electronics and Matenai Science 
506*15-23 W7a.7016B 

Development of Methods for Studying Orbit Design 


Control, and Lifetime 
910-27-07 


W78-70479 


M9 



SOLAR RADIATION 


SUBJECT INDEX 


SOLAR RADIATION 

Space EnvjronmeniBl Effects CJi Materrals 
508-1 6-33 W78-70177 

Radiant Energy Conversion 

506-25-31 W78-70244 

Ground Based Observations of the Sun 
170-38-S2 W78-70339 

Atmosphenc Chemical Physics - Processes in Planetary 
Atmospheres Comets, and Inierstelfar Space 
1B5-47-6B W78-70356 

Imaging Studies of Comets 

196-41-52 W78-70405 

Materials 

910-38 00 W78-70498 

SOLAR SPECTRA 

Ground Based Observations of the Sun 
1 70-38-52 W78-7D339 

SOLAR SPECTROMETERS 

Development of Solar Spacelab Expenment and 
Hardware 

170-38-51 W78t70337 

SOLAR 8Y8TTM 

Advanced Nickel-Cadmium and Probe Batteries 
506-23-25 W78-70232 

Atmosphenc Expenment Development 
185-47-71 W78-7D359 

Theoietical Studies of Planetary Bodies 
185-50-61 W78-7D362 

JPL Planetology 

185-50-72 W78-70383 

JPL Planetology Instrument Development 
185-50-73 W78-70364 

Particle Astrophysics 

188-46-56 W78-70383 

Radio and Radar Planetary Studies 
196-41-73 W78-70410 

SOLAR WIND 

Magnetospbeno Physics • Particles and Partides/Field 
Interaction 

170-36-55 W78-70331 

Magnetosphenc Physics - Panicles and Panicle/ Photon 
Interactions (Aeronomy) 

1 70-3 B-56 W7 a -7 03 3 5 

Imaging Studies of Carnots 

19B-41-52 W78-7040S 

SOLID PROPELLANT ROCKET ENQINEft 

Advanced Solid Propulsion and Pyrotechnic Concepts 
5D6-21-35 W78-70216 

SOLID ROCKET PROPELLANTS 

Advanced Solid Propulsion and Pyrotechnic Concepts 

506-21-35 W78-70218 

Chamical Propulsion Research and Development 
506-21-45 W78-70219 

SOUD STATE DEVICES 

Solid State Device Technology 
506-20-33 W78-70208 

Soltd State Data Recorder 

520-71-03 W76-70265 

Particle Astrophysics 

188-46-56 W78-70383 

Advanced Technological DevelopmenL General Signal 
and Data Processing Electronics. Solid State Detectors 

188*78-51 W78-70392 

SOUTARY WAVES 

Applied Mathematics 

506-25-25 W78-70242 

SONIC BOOMS 

SCAR - Aerodynamic Performance Technology 
743-04-13 W76-7015S ‘ 

SOOT 

Basic Cortibustion and Pollution Research 
505-03-23 W78-70019 

SOUND FIELDS 

Propulsion Noisb Research 

505- 03-13 W78-70016 

SPACE BASES 

Information Management System 
910-33-00 W78-70492 

SPACE COMMUNICATION 

High Speed Data Transfer Advanced Microwave 
Amplifiers 

506- 20-42 W78-70209 

Efficient Spectrum Utilisation 

650-10-15 W78-70307 

SPACE DEBRIS 

Cometary Physics 

173-46-60 W78-70348 

Space Debris 

910-31-13 W78-70487 

SPACE ERECTABIf STRUCTURES 
Space Operations Techniques 
910-31-03 W78-70484 

Spacecraft Retneval Aids 

910-31-15 W78-70488 

Matenals 

910-38-00 W78-70497 

Matenals 

910-38*00 W78-70498 

SPACE EXPLORATION 

Advanced Imaging Systems Technology 
506-18-16 W78-70190 

Development of Submitlimeter Wavelength Receivers 
606-18-35 W78-70195 

Atmosphenc Experiment Development 
185*47.71 W78-70359 


Man-Systoms-Vehtcle Integration 
907-41-00 W78-70453 

SPACE FUQHT TRACKING AND DATA NETWORK 
STDN Signal Study 

310-20*48 W78-70439 

SPACE LABORATORIES 

Devafopment of an Induced Environment Contamination 
Monitor IIECMI 

750-03-02 W78-70278 

Panicle Astrophysics 

188-46-56 W78-70394 

SPACE MANUFACTURING 

Nontsrrestrial Resources in Space Construction 
790 4Q-17 W78-70258 

Non-Terrestna) Materials Utilization for Satellite Power 

Systems 

790-40-39 VV78-70264 

SPACE MISSIONS 

Microwave Components and Techniques 
506-20*45 W78-70210 

Kigh-Power Laser Systems Technology 
506-25-41 W78-70247 

Computational and Experimental Aerothermodynamics 

506-26-1 1 W78-70250 

Assessment d Enabling Technology ^4r Future 

Msssions 

790-40-19 W78-7CI259 

Large Deployable Antenna Shuttle Expenment 
645-26-02 W78-70303 

Orfciier Mission Commonality Studies 
186-68-87 W78-70367 

Interdisciplinary Space Science Research 
188-48-51 W78-70391 , 

Advanced Teleoperator Technology Development 
199-S1-04 W78-7C423 

Thermal Control 

910-02-00 W78-70457 

Formulation of Consumabfes Management Models for 
Advanced Systems Studies 

910-31-16 W78-70489 

SPACE NAVIGATION 

Navigation Accuracy Analysis 
310-10 60 W78-70430 

Guidance and Navigation 

910-10-00 W78-70469 

Guidance and Navigation 

910-10-00 W78-70470 

SPACE PROBES 

Brayton Isotope Power System I6IPS) 

506-23-62 W78-70238 

SPACE PROCESSING 

Davalopment of a Shutlfe Flight Expenmer^t Drop 

Dynamics Module 

750-03-01 W78-70277 

SPACE RENDEZVOUS 

Guidance and Navigation 

910-10-00 W78-70470 

SPACE SMurru orbiters 

Specs Vehicle Dynamics 

506-17-35 W78-70186 

Propulsion Contamination Effects Module - PCEM - 

Spacecraft Expenment 

750-03-12 W78-70284 

Shuttle Entry Air Data System 1SEADS) 

750-04-02 W78-70294 

Infrared Imagery of Shuttle 

750-04-05 W78-70296 

Q£X Thermal Protection Experiments 
750 04-06 W78-70297 

Large Deployable Antenna Shuttle Expenment 
645-25*02 W78-70303 

Orbiter Mission Commonality Studies 
186 68-87 W78-70367 

faylaod Deployment and Retneval Systems Simulation 
Development 

S 10-27-03 W78-70476 

SPACE SHUTTLES 

Digital riy-By-Wire Flight Experiment 
512-51-04 W78-70123 

TPS Matenals and Systems Evaluation 
506-16-41 W78-70180 

TPS Materials for Space Transportation Systems 
506-16-43 W78-70181 

Advanced Space Structures 

SQ6-17-13 W78-70182 

Payload Environments and Dynamics 
606-17-36 ^ W78-70187 

Onboard Navigation Landmark Trackers 
506-19-23 W78-70202 

Artificial Intelligence for Integrated Robot Systems 
506-19-35 W78-7020S 

Auxiliary Ion Propulsion for MMS Application 
506-22-16 W78 -70222 

Space Vehicle Aerotherm^fynamics and Configuration 

Technology 

506-26-13 W78-70251 

Space Shuttle Configurations and 

Aerothermodynamics 

506-26-31 W78-70254 

Space Shuttle Development Support 
5D5-26-33 W7B-70255 

Advanced Mission Concepts - Technology Requirements 

of Integrated Eanh-to-Geosynchronous Space 

Transpodatjon Systems 

790 40-33 W78-70262 


Dofinition of Physics and Chemistry Experiments in 
Space 

750-01-53 W78-70274 

Long Duration Exposure Facility Project 
750-02-03 W78-70276 

Development of a Shuttle Flight Expenment Drop 
Dynamics Modufe 

750-03-01 W78-70277 

Shuttle Operational Flight Test of the Solar Electric 
Propulsion Solar Array 

750-03 04 W78-70280 

Microwave Radiometer 

7S0-O3-1O W78-70283 

Landmaik Tracking and Jdantifleation 
750-03-14 W7B-70285 

Orbiter Experiments lOEX^ 

760-04- 0 1 W7 S-7 0293 

Shuttle Infrared Leeside Temperature Sensing (SILTS) 
750-04-04 W78-70295 

Shuttle Technology Payload Program Support 
750-05-01 W78-7029B 

Ultraviolet Stellar Spectrometer Development for Space 
Shuttle 

188-41-51 W78-70372 

Panicle Astrophysics and Shuttle Experiment DeHnitiort 
188-46-56 W78-70362 

Mtssipn Support Computing Systems and Techniques 
310-10-22 W78-70425 

Ground Demonstration of Sensor and Display Augnnented 
Control for Shuttle Remote Manipulator S^tem (RMS) 
907-41-16 W78.70454 

Thermal Control 

910 02-00 W78-70456 

Propulsion 

910 03 00 W7S-70458 

Anitude Control Propulsion 

910-04-00 W7B-70461 

Attitude Control Propulsion 

910-04-03 W70 70462 

Guidance and Navigation 

910-10-00 W75-70469 

Manufactunng and Inspection 
910-21-12 W78-70474 

Development of Methods for Studying Orbit Design. 
Control and Lifetime 

910-27-07 W78-70479 

Spacecraft Retrieval Aids 

910-31-15 W7B-7048fi 

SPACE STATIONS 
Thermal Control 

910-02-00 W7B-70456 

Communications 

910-07-00 W78-70467 

Stabilization and Control 

910-08-00 W78-70468 

Advanced Crew Activity Planning System 
910*31*08 W78-7048S 

SPACE TRANSPORTATION 

Hypersonic Aircraft Aerodynamics and Flight Dynamics 

505- 11*33 W76-70089 

TPS Matenals for Space Transportation Systems 

506- 16-43 Vy7e.70181 

Advanced Space Structures 

506-17-13 W78-701S2 

Space Vehicle Dynamics 

506-17-33 W78-701S5 

Space Vehicle Dynamics 

506-17-35 W78-701S6 

Space Vehicle Dynamics 

506-17-39 W78-70168 

Space Vehicle Aerothermodynamics and Configuration 
Technology 

506-26-13 W78-70251 

Advanced Missiort Concepts - Technology Requirements 
of Integrated Eanh-to-Geosynchronous Space 
Transportatton Systerns 

790 40-33 W78-70262 

CASTS- Composite for Advanced Space Transportation 
Systems 

524-71-03 W78-70269 

Long Duration Exposure Facility Project 
750-02-03 W78-70276 

Orbiter Expenmants (OEX) 

750-04-01 W78-70293 

Orbiter Mission Commonality Studies 
186-68*87 W78-70367 

Structures 

910-01-00 VV78-704SS 

Propulsion 

910.03*02 W78-7D459 

Guidance and Navigation 

910-10-00 W78-70470 

Advanced Crew Actrvity Planning System 
910-31-08 W78-70485 

Information Management System 
910-33-00 W78-70492 

SPACEBORNE ASTRONOMY 

Astronomical High Resolution Sensors 
506-18*16 W78-70191 

SPACECRAFT 

Space Vehicle Dynamics 

506-17-35 W78-70186 

Atmospheric Expenment Development 
185-47-71 W78-70359 


1-20 



SUBJECT INDEX 


STRATOSPHERE 


W78-70313 


W78-7<mi 


SPACECRArr ANTCNNAft 

SpacBbofDB Antenna and Microwave Systems 
Techr>ology Study 

790-40*35 W78-70263 

Large Depfoyable Antenna Shuttle Expenment 
645*25-02 W78-70303 

High Power TranamittGr Technology 
650-60-U W78-70313 

Communications 

910-07-00 W78-70467 

Contingency ln>^0rbit Servicing Study 
910-31-10 W78-70486 

Matenals 

910-38-00 W78-70497 

SPACECRAFT COMMUNICATION 

Advanced Communications Research 
650-60-11 W78-70312 

High Power Transmitter Technology 
650-60-14 

Radio Systems Development 
310-20-66 

Digital Systems Development 
310-20-67 W78-70442 

SPACECRAFT COMPONENTS 

Impact of Spacecraft Urncng Systems on Date 
Processing 

310-40-42 W78.704S0 

SPACECRAFT CONSTRUCTION MATERIALS 

Uatenals 

910-38-00 W78*70498 

SPACECRAFT CONTROL 

Precision Pointing and Control. Advanced 

Spacecraft/Experimem Systems 

506-19-13 W78-70199 

Pr^ision Pomtiag and Control Technology 

Development 

506-19-15 W78-70200 

Guidance and Control Technology for Planetary 

Missions 

1 86-68-54 W78-70365 

Ground Demonstration of Sensor and Display Augmented 
Control for Shuttle Remote Manipulator System fRMS) 

907-41-16 W78-70454 

Stabilization and Control 

910-08-00 Vy78-70468 

Space Operations Techniques 
910-31-03 W7B-70484 

SPACECRAFT DESIGN 
Space Vehicle Dynamics 

506-17-39 W78-70186 

Precision Pointing and Control Advanced 

Spacecrafl/bcperiment Systems 
506-19-13 W78-70199 

Ion Drive CSSPl/Spacecraft and Science Interactions 

506-22-25 W78-70224 

VOIR/SEASAT Follow-On Technology Readiness 
790-40-25 W70-7O261 

Orbiter Experiments (OEX) 

750 04-01 W7S-70293 

SPACECRAFT DOCKI NG 
Guidance and Navigation 

910-10-00 W78-70469 

Guidance and Navigation 

910-10-00 W78-70470 

SPACECRAFT ELECTRONIC EQUIPMENT 

High Speed Data Transfer S/Ku Band Components 
and Techniques 

506-20-46 W7S-70211 

SPACECRAFT ENVIRONMENTS 

Environment Conditions 

910-47-00 W78-70501 

SPACECRAFT INSTRUMENTS 

Onboard Navigation Nesr-Eanh Saiollitas 
506-19-26 W78-70203 

Guidance and Navigation 

910-10-00 W78-70470 

SPACECRAFT MANEUVERS 

Precision Pointing and Control Advanced 

Spacecraft/ Experiment Systems 
506*19-13 W76-70199 

SPACECRAFT M0DUU8 

Computational and Expanmenta! Aecotharmodynamics 
506-26.11 W78-70250 

SPACECRAFT POWER SUPPUE8 

Non-Terrestnal Materials Utilization for Satellite Power 
Systems 

790-40-39 W78-70264 

SPACECRAFT PROPULSION 

Pnmary Electric Propulsion Systems 
506-22-22 W78-70223 

Long Life Space Storable Propulsion Systems 

Technology 

525-71-05 W78-70270 

Propulsion 

910-03-00 W78-70458 

SPACECRAFT REUAVIUTY 

Space Environmental Effects on Materials 
506-16-33 W78-70177 

Flight Tasting of Hoat Pipes 

506-16-36 W78-70178 

SPACECRAFT STRUCTURES 
Advanced Space Structures 

506-17-13 W78-70182 

Vehicle Design Methods 

506-17-23 W78-70184 


Space Vehicle Dynamics 

506-17-33 W76-70185 

Spacecraft charging and High Voltage Pfasma Effects 

506-23-42 W78-70234 

CASTS- Composite for Advanced Space Transpo/tahon 

Systems 

524-71-03 W78-70269 

Structures 

910-01-00 W76-70455 

Communications 

910-07-00 W78-70465 

Stabilization and Control 

910-08-00 W78-70468 

Environment Conditions 

910-47-00 W78-70501 

SPACECRAFT TRACKING 

Onboard Navigation Landmark Trackers 
506-19-23 W78-70202 

High Speed Data Transfer S/Ku Band Components 
and Techniques 

506-20-45 W78-70211 

Distributed Computational Research Facility 
310-10-20* W78-70424 

Software Engineenng for Flight Mechanics 
310-10-23 W78-70426 

Attitude - Orbit Analysis 

310-10-26 W78-70427 

SPACECRAFT TR AJECTQRI ES 

Distnbuted Computational Research Facility 
310-10-20 W78-70424 

Development of Methods for Studying Orbit Design 
Control, and Lifetime 

910-27-07 W78-70479 

SPACE CREWS 

Formulation of Coitsumables Management Models 
910-31-01 W78-70482 

Advanced Craw Activity Planning System 
910-31-08 W78-70485 

SPACE LAB 

Shuttle Payload Definitton; Space Flight Technology 
Expen ments 

750-01-22 W78-70271 

Shuttle Paylcad Experiments Definition 
750-01-23 W78-70272 

Shuttle Payload Definition Physics and Chemistry 

Experiments irt Space 

750-01-52 W73-70273 

Definition of Physics and Chemistry Experiments (PACE) 

in Space 

750 01-59 W78-70275 

Development of a Shuttle Flight Experiment Drop 

Dynamics Module 

750 03-01 W78-70277 

Laser Heterodyne Spectrometer for Stiacelab 
750-03-03 W78-70279 

Cryogenic Fluid Manasement 
750 03-18 W78-70287 

Space Calibration of Solar Cells 
750 03-20 W78-702B8 

Spacelab Two Phase Heat Transfer 
750 03-21 W78-70289 

Spacelab 0*0 Combustion 

750-03-25 W78-70290 

Geophysical Fluid Flow Expenments on Spacelab 
750-03-26 W78-70291 

Tribological Er^enmants in Zero Gravity 
750 03-27 W78-70292 

Communications end Navigation Experiment Definition 

645-25-41 W78-70304 

Real-Time Electronic Synthetic Aperture Radar (SAR) 

Processer 

656-44-04 W78-70327 

Development of Solar Spacelab Experiment and 

Hardware 

170-38-51 W78-70337 

Development of Cryogenic PVT Algorithms for Space 

Applications 

910-31-02 W78-70483 

8PARK CHAMBERS 

Gamma Ray Astronomy 

188-46-57 W78-70385 

SPARK tONinON 

AdvarKed General Aviation Propulsion Research 

505- 05-62 W7B-70O33 

SPECTRA 

Comets and Asteroids 

196-41-76 W78-70412 

5PECTRAL ENERGY DISTRIBUTION 

Advanced Imaging Systems Technology 

506- 18-15 W78-70190 

SPECTRAL REFLECTANCE 

Earth Based Lunar Observations 
195-23-01 W78-70400 

SPECTRAL RESOLUTION 
Cometary Studies 

173-45-55 W78-70345 

SPECTRAL 8IQ NATU RES 

Infrared and Radio Astronomy 
188-41-52 W78-70374 

6PECTROHEUOGRAPH8 

Development of Solar Spacelab Experiment and 
Hardwa re 

170-38-51 W78-70337 


SPECTROMETERS 

Laser Heterodyne Spectrometer for Spacelab 
750-03-03 W78-70279 

Cometary Observation and Theory 
173-45-60 W78-70347 

Advanced Cxpenment Concepts 

195- 23-06 W78-70402 

spectroscopic analysis 

Theoretical Studies - Planetary Atmospheres 

185- 47-72 W78-70360 

Strato^hertc Research, Field Measurements Program 

198-10-06 W78-70416 

SPECTROSCOPIC TELESCOPES 
Ground-Based Optical Astronomy 

196- 41-71 Vtf78-7C?108 

SPECTROSCOPY 

UV and Optical Astronomy 

188-41-51 W78-70369 

SPECTRUM ANALYSIS 

. Efficient 5pearum Utilization 

650- 10-15 W78-70307 

Digital Systems Development 
310-20-67 W78-70442 

SPIN DYNAMICS 
Flight Dynamics 

505-06-61 W78-70D46 

SPIN TESTS 

Right Dynamics 

505- 06-63 W78-70047 

SPRAYERS 

Aenat Applications OiSpeisal Systems Evaluatiori and 
Improvement 

516-57-02 W78-70144 

STANDARDS 

Space Vehicle Oynamics 

506- 17-35 W78-70185 

Space Vehicle Dynamics 

506-17-39 W78-70188 

Network Tlining and Synchroruzatron Technology 
310-20-27 W78-70433 

STAR TRACKERS 

Guidance and Control Technology for Planetary 
Missions 

186- 68-54 W78-70365 

STARS 

Gamma Ray Astronomy 

188-46-57 W78-70386 

STATIC TESTS 

Right Dynamics 

505- 06 63 W78-70047 

STATIONKEEPING 

Auxiliary Ion Thruster System Technology 

506- 22-12 W78-70221 

Guidance artd Navigation 

9 10-10 00 W78-70469 

Guidance and Navigation 

910-10-00 V/78-70470 

Development of Methods for Studying Orbit Design 
Control and Lfetuna 

910-27-07 W78-70479 

STEADY FLOW 

Analysis and Design 

505- 06-33 W78-7C039 

STELLAR ATMOSPHERES 

UV and Optical Astronomy 

188-41-51 W78-70369 

Ultraviolet (UV) Optical Astronomy 
188-41-51 W78-70370 

8TEUAR EVOLUTION 

Theoretical Astrophysics 

188-41-51 W78-70368 

Far Infrared Astronomy 

188-41-55 W78-70380 

Infrared Astronomy 

186-41-55 W78-70381 

Advanced Mission- Study - 12 Meter X-Ray 

Observatory 

1 88-78-60 W78-70396 

STEUAR SPECTROPHOTOMETRY 

Ultraviolet Stellar Spectrometer Development for Space 
Shuttle 

188-41-51 ‘ W78-70372 

STIMULATED EMISSION 

Radiant Energy Conversion 

506- 25-31 W78-70244 

STORMS (METEOROLOGY) 

Knowledge of Atmosphenc Processed 
505-05-1S W78-70058 

Systems Engineering Analysis and Data/tnfornnation 

Technology for OA Disciplines 

556-44-02 W78-70325 

STRAIN CAGES 

Right Loads and Aero elasticity 
505-02-24 W76-70O12 

5TRAP00WN INERTIAL GUIDANCE 
STOL Operating Systems 

513-53-11 W78-70129 

STRATOSPHERE 

Laser Heterodyne Spectrometer for Spacelab 
750-03-03 W78-70279 

Instrument Systems for Measurement of Trace Gas 

Constituents in the Stratosphere 
188-10-04 Vy78-70413 

Stratosphenc Aeicsol Chemistry and Physical State 

198-10 05 W78-70414 
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Development of New Instrument Systems for Detection 
of Trace Consirtuents m the Stratosphere 
198-10*06 W78-70415 

Stratosphfitifi Research, Reid Measurements Program 

198-10-06 W78-70416 

Global Atmospheno Sampling Program {GAS?) 
198-10*06 V/78-70417 

Airborne Platform Support for Stratosphenc Sampling 

Program 

198-10-10 W78-70418 

Laboratory Measuiomenis/Stratosphono Research 
198-20-03 W78-70420 

Stratosphenc Research 

198-30-02 W78-70421 

Theoretical Studies/Stratospheric Research 
198-30-03 W78-70422 

STRATOSPHERE RADIATION 
Stratospheric Research 

198-30-02 V/78-70421 

STRESS ANALYSIS 

Fan, Compressor and Turbine Technology 
505-04^22 W78-70023 

SCAR-Struccures and Materials Tochitology 
743-01-03 W78-70156 

STRESSES 

Fatigue. Lfe Prediction Methods and Fatigue Control 
505-01 -22 W78 -70003 

STRUCTURAL ANALYSIS 
Structural Design Methods 

505- 02-33 W78*7001 3 

Composite Structures Analysis and Design Methods 

506- 17-22 W78-70183 

Vehicle Design Methods 

BOe-17.23 W78-70184 

Space Vehicle Dynamics 

506-17-39 W78-70188 

STRUCTURAL DESIGN 

SCAR-Structures ar^d Materials Technology 
743*01-03 W78-70156 

Composite Structures Analysis and Design Methods 

506-17-22 W78-701B3 

Advanced Mission Concepts - Technology Requirements 

of Integrated £arth-to Geosynchronous Space 

Transportation Systems 

790-40-33 W78 -70262 

Space Operations Techniques 
910-31-00 W78-70481 

STRUCTURAL DESIGN CRITERIA 

Knowledge of Hrgh Altitude Atmosphenc Processes 

605- 08-14 W78-7O056 

STRUCTURAL REUASIUTV 

Physics and Chemistry of Solids 
506-16-12 W78-70171 

STRUCTURAL STABI UTY 

Loads Aeroelastictty. and Structural Dynamics 
505-02-23 W78-7001 1 

SUBMILUMETER WAVES 

Development of a Thm-Film Josephson-Junctiori for 
Millimeter end Submillimeter Wavelength Applications 
188-78-56 W78-70394 

SUBSONIC FLOW 

Airfoil and Wind Development 

505- 06-31 W78-70038 

SUBSONIC SPEED 

Transonic Test Techniques and Instrumontation 
505 06-43 W78-70042 

SUN 

Magnetosphene Physics > Particles and Particles/Field 
Interaction 

170-36*56 W78-70331 

SUPERCONDUCTIVITY 

Properties of Metenals for Electronic Applications 

606- 15-25 W78-70169 

Magnetics and Cryophysics 

506- 25-29 W78-70243 

SUPERCONDUCTORS 

Ion Cyclotron Gas Excitation 

S06-2S-32 W78-70245 

SUPERCRITICAL WINGS 

Advanced Turboprop Program - Installatjo-n 
Aerodynamics 

511-57-01 W78-7D118 

SUPERFLUIDITY 

Low Gravity Superfluid Helium Advanced Technology 
Developmant 

188-78-51 W78-70393 

SUPERHIQH FREQUENCIES 

Microwave Componerats and Techniques 
506-20-45 W78-70210 

X-Bend Uplink Develcpment 

310-10-64 W78-70432 

Precision Compute/ Control of Goddard NetworkTracking 

Systems 

310-20-32 W78-70437 

Communjcations 

910-07-00 W78-70467 

SUPERSONIC AIRCRAFT 

Knpwledge of High Altitude Atmospheric Processes 

505-08-14 W78-70056 

Oblique Wing Aerodynamics 

505-11-11 W78-70083 

Medium and Long Haul CruiM Aircraft Aerodynamics 

and Flight Dynamics 

505-11-13 W78-70084 


Hypersonic Aircraft Aerodynamics and Flight Dynamics 
505-11-33 W78-70089 

Military V/STOL Aircraft Conceptual Design Studies 
791-40-21 W78-70098 

Advanced Turboprop Program • Irvstallation 
Aerodynamics 

511*57-01 W7B-70I18 

SCAR Fuel Tank Sealants 

743-01-01 W78-70165 

SCAR-StrucTures and Matenals Techrwiogy 
743-01-03 W78-70155 

SCAR - Aerodynamic Performance Technology 
743-04-13 W78-70159 

Supersonic Cruise Aircraft Research— Active Control of 
Aeroelastie Response 

743-05-03 W78-70160 

SUPERSONIC COMBUSTION RAMJET ENGINES 
Hypersonic Propulsion Technology 
505-05-43 W78-70031 

SUPERSONIC FLUTTER 

SCAR-Stn/ctures and Matenals Techr^ology 
743-01-03 W78-70156 

SUPERSONIC SPEEDS 

YF-12 Flight Experiments 

516-51-04 W78-70141 

SUPERSONIC TRANSPORTS 

Venable Cycle Engine Components 
511-56-02 W78-70117 

SCAR Propulsion Technology 
743 03-22 W78-70168 

SUPPORT SYSTEMS 

Mission Support Computing Systems and Techniques 
310-10-22 W78-70425 

SUPPRESSORS 

Noise Reduction Technology 

505- 03.12 W78-70015 

SURFACE LAVERS 

Advanced Electronics and Matenals Research 

506- 15-21 W78-70167 

SURFACE PROPERTIES 

Labo/diory Simulation 

195-23-03 W78-70401 

SURFACE REACTIQN8 

Surface Physics and Computational Chemistry 
506-16-11 W78-70170 

SURFACE TEMPERATURE 
Infrared Imagery of Shuttfe 

750-04-05 W78-70296 

SURFACE WAVES 
Drag Reduction 

505- 06-23 W78-70037 

Applied Maihematios 

506- 25-25 W78-70242 

Advanced Commumcations Research 

650-60-1 1 W78-7031 2 

SURVEILLANCE 

Gviliart AppticatiOne of Global Positioning System 
(GPS) 

650-10-17 W78-70309 

SWEPT FORWARD WINGS 

Advanced Right Dyriamics Research 
50S-C6-53 W78-70044 

SWITCHING CIRCUITS 

Wideband Data Transmission and Switching for the 
1980 s 

310-20-29 W78-70435 

synchronism 

Network Timing and Synchromzatton Technology 
310-20-27 W78-70433 

SYNCHRONOUS 8ATELUTE6 

Development of Methods for Studying Orbit Design, 
Control, and Lfetime 

910-27-07 W78-70479 

Environment Conditions 

910-47-00 . W78-70501 

SYNTHETIC FUELS 
Fuels Research 

505-04-52 W78-70028 

SYSTEMS ANALYSIS 

Advancerf Transport Aircraft Technology 
516-50-23 W78-70140 

Technology Readiness for Global Sennee Missuns 
790-40-23 W78-70260 

Shuttle Payload Expenments Definition 
750-01-23 W78-70272 

Syatems Engineering and Analysts 
656-12-01 W7S-70321 

Sysiams Engineering and Analysis 
666-12-OT W78-70322 

Systems Engineering Analysis 
910-35-00 W78-70493 

SYSTEMS ENQINEERINQ 

Aenal Applications Systems Performance Evaluattonand 
Measurement 

516-57-08 W78-70146 

Onboard Navigation Inertial Sensors 
SOe- 19-28 W78-70204 

Advanced MtSSiOn Concepts • Technology Requirements 

Of Integrated Earth4o>Geosynch;onous ^ace 

Treneportalion Systems 

790-40-33 W78-70262 

Systems Engineering and Demonstration of an 

Automated Fire Weather Data System 
650-10-1S W78-70308 


Disaster Commurtfcdtions Satellite 
682-10-05 W78-70315 

Land Mobile Communications Satellite System Design 
882-10*08 W78-70316 

Date Managemertt Systems Engineering and Analysts for 
Qimate 

656-12-01 W78-70320 

Systems Engineering and Analysis 
656-12-01 W78-70321 

Systems Cngmeenng Analysts and Oata/lnformation 
Techrtology for OA Disciplines 

656-44-02 W78-70325 

Systems Engineering Analysis and Data/lnforrnailon 
Technology for Ertvlronmental Quality 
656-44*08 W78-70329 

STDN Signal Study 

310-20-48 W78-70439 

Software Processes 

910-28-00 W78-70480 

Systems Engineering Analysis 
910-35-00 W78-70493 

SYSTEMS MANAGEMENT 

Network Conttxil and Data Processing Development 
310*40-72 W78-70451 


TAPE RECORDERB 

Solid State Data Recorder 

520-71-03 W76-70265 

TAROETACOUtSlTIDN 

Precision Pointing and Control Video Inertral Pointing 
Systems 

506-19-11 W7S-70198 

TAYLOR SERIES 

ffumenat Integration, Numerical and Dynamical 
Stability 

910-27-05 W78-70478 

TOR SATELUTE8 

Mission Support Computing Systems and Techniques 
310-10*22 W78-70425 

Network Timing and Synchronization Technology 
310-20-27 W78-70433 

TECHNOLOGIES 

SCAR - Aerodynamic Performance Technology 
743*04-13 W78-70159 

TECHNOLOGY ASSESSMENT 

Acceptance of Aircraft Operations - Technology 
Assessment 

505- 09-1 1 V^8-70066 

Air Transportation System Studies 

791-40-13 W78-70097 

Aeronautical Systems & Planning Analysis 
791-40-41 W78-70102 

Systenns and PFanning Analysis 
791-40-43 W78-70103 

General Aviation System Studies 
791-40-53 W7S-70104 

Nonterrestnal Resources in Space Construction 
790*40-17 W78-70258 

Assessment of Enabling Technology .for Future 
Missions 

790 40-19 W78-70259 

TechnolCgy Readiness for Global Service Missions 
79040*23 W7S-70260 

Shuttle Payload Expenments Definition 
750-01-23 W78-70272 

Communications Technology Planning 
650-20*01 W78-70310 

Data TeChnOlbgv Assessment 
656-21-02 W78-70323 

Systems Engineenng Analysis and Data/lnfbrmation 
Technology for Environmemal Quality 
656*44*08 W78-70329 

TECHNOLOGY FEABLBlUTY SPACECRAFT 
Interdisciplinary Space Science Research 
188*48-51 W78-70391 

TEXT1TE8 

Theoretical Studies 

195-22-02 W78-70399 

TELECOMMUNICATION 

Ion Drive (SEP)/Spacecraft and Science Interactions 

506- 22.25 W78-70224 

VQIR/SEASAT FoWow-On Technology Readiness 

790-40-25 W78-70261 

Technical Consultation Services 
643-10-01 W78-70299 

CommtmlcdlioAs Technology Planning 
650-20-01 W78-70310 

Land Mobile Communications SateZIrto System Design 
682-10-08 W78-7031 6 

interaezn/e Data Link Evaluation Study and Expenment 
656-44-01 W78-70324 

STDN Signal Study 

310-20-48 W78-70439 

Antenna Systems Development 
310-20-65 W78-70440 

Radio Systems Development 

310*20 66 W76-70441 

DiS'tal Systems Development 
310-20-67 W78-70442 

Evolution of Operatipns Support Computing into the 
1980'S IDEM OS) 

310-40-26 W78-7044S 



SUBJECT INDEX 


TRANSPORT PROPERTIES 


Automatic Data Handling 

310-40*36 W78-70446 

Communications 

910*07«00 W78-70465 

Commtinrcation 

910-07-00 W78-70466 

Communications 

910-07-00 W78-70467 

TCLSMETRY 

Software £ngmeenng for Flight Mechanics 
310- 10-23 W78-70426 

Digital Systems Development 
310-20-67 W78-70442 

TCLE0PERAT0R8 

Advanced Teleoperator Technology Development 
199-51-04 W78-70423 

Man-Systems-Vehiclfl Integration 
907-41-00 W78-70453 

Graund 0 emonstrationof Sensor and Display Augmented 
Control for Shuttle Remote Manipulator System (RMS) 
907-4M6 W78-70454 

Information Management System 
910-33-00 W78-70492 

TELESCOPES 

Infrared Astronomy 

1 88-41 -55 W78-70381 

Ground-Based Large Infrared Telescope Support 
196-41-75 W78-70411 

TELEVISION EOUIPMENT 

Arliffcial Intelligence for Integrated Robot Systems 
50B-19-3S W78-70205 

TELEVISION RECEIVERS 

Advanced Communicattons Research 
650-60-11 W78-70312 

TELEVISION SYSTEMS 

Aatrortomical High Resolution Sen&ora 
506-18-16 W78-70191 

Comatary Physics 

173-46-60 W78-70348 

Communa cations 

910-07-00 W78-70465 

TEMPERATURE CONTROL 
Hast Prpfl Technology 

506-16-31 W78-70175 

High Temperature Heat Pipes 
606-18-32 W78-70176 

Flight Testing of Heat Pipes 

506- 1 6-36 W78-701 78 

Thermal Control Coatings 

508-16-39 , W70-7O179 

Long Life Space Storable Propulsion Systems 
Technology 

5 2 5 -7 1 -OS W7 8-70270 

Thermal Canister E^rperiment 

760-03-07 W78-70281 

Thermal Control 

9 tO-02-00 W7B-70456 

TEMPERATURE DISTRIBUTION 

Magnetosphene Physics - Particles and Partide/Photon 
Interactions (Aeronon^) 

170-36-56 W78-70335 

TEMPERATURE SENSORS 

Rber Optics Instrumentation for Oxidaer Tanics 
910-13-14 W78-70473 

TEST CHAMBERS 

Advanced Reusable High Density and Dual-Fuel Engine 
Technology 

506-21-19 W78-70215 

TEST EQUIPMENT 

Tracking Station Systems Technology 
.310-30-69 W78-70444 

TEST PACILLHES 

Combustion and Augmentation Systems Techrx)logy 
505-04-32 W78-70024 

Interagency and Industnal Assistance and Testing 
505-11-42 W78-70091 

Interagency end Industrial Assistance and Testing 
505-11-43 W78-70092 

Aenal Applications Systems Performence Evaluation and 
Measurement 

516-57-08 W78-70146 

TETHERING 

Spacecraft Retrieval Aids 

910-31-15 W78-70488 

THEMATIC MAPPING 

Evaluetion/Modi6cation of Cluster C2ompression for the 
LANDSAT D Thematic Mapper 

656-44-05 W76-70328 

THEORETICAL PHYSI C8 

Theoretical High Energy Astrophysics 
168-46-60 W78-70390 

THERMAL CONTROL COAT1NQ8 
Thermal Control 

910-02-00 W78-70457 

THERMAL CYCUNO TESTS 

SCAR Structures and Materials Testing 
743-01-04 W78-70157 

THERMAL FATIGUE 

Fatigue, Life Prediction Methods artd Fatigue Control 
505-01-22 W78-70003 

THERMAL INSULATION 

Aviation Safety ftSiT • Fire Technology 

505- 08-27 .W78-70063 

Space Environmental Effects on Materials 

506- 16-33 W78-70177 


TPS Materials and Systems Evaluation 
506-16-41 LV78-70180 

THERMAL PROTECTION 

TPS Materials for Space Transportation Systems 
506-16-43 W78-70181 

Space Vehicle Dynamics 

506-17-33 W78-70135 

Shuttle Infrared Leeside Temperature Sensing (SILTS) 
750-04-04 VV78-7029S 

OEX Thermal Protecticn Expenments 
750-04-06 W78-70297 

Manufactunng and Inspectton 
910-21-12 W78-70474 

THERMIONIC CONVERTERS 

Thermoelectric Thermionic Energy Conrersfon 
506-23-35 W78-70233 

THERMIONIC POWER GENERATION 
MPO Thruster System Technology 
506-22-35 W78-70227 

THERMION1C8 

Thermoelectric Thermionic Energy Conversion 
S06-23-3S W78-70233 

THERMODYNAMICS 

Brayton Isotope Power System (SIPS) 

506-23*62 W78-70238 

THERMOELECTRIC GENERATORS 
High Performance Power Systems 
506-23-$5 W78-70239 

THERMOELECTRIC POWER GENERATION 
Thermoelectnc Thermionic Energy Conversion 
506-23-35 W78-70233 

THERMOMECHANICAL TREATMENT 

TPS Materials for Space Transportation Systems 
506-16-43 * W78-70181 

THICK FILMS 

Solar Cell Technology 

506*23-12 W7S-70228 

THIN FILMS 

Magnetics and Cryophysics 

506-25-29 W78-70243 

Development of a Thm-Pilm Josephson-Junction for 

Millimeter and Submilluneter Wavelertgth Applications 

188-78-56 W78-70394 

THRUST 

V/STOL Propulsion Research 

505- 05-32 W78-70030 

MPD Thruster System Technology 

506- 22-35 W78-70227 

THRUST CHAMBERS 

long Life Advanced Propulsion Systems for Planetary 
Spacecraft 

506-21-25 W78-70216 

THRUST LOADS 

Aerodynamic Flight Research 
505-11-14 W78-70085 

TILT ROTOR AIRCRAFT 

VTOL Operating Systems Expenments 

513- 54-11 W78-70130 

Advanced Rotorcraft Desigri and Application Studies 

514- 50-01 W78'70132 

Rotorcraft Systems Flight Validaiion 

518-Sl-Ol W78-70147 

TILT ROTOR RESEARCH AIRCRAFT PROGRAM 
Titt Rotor Research Aircraft 

744-01-01 W78-70162 

Titt Rotor Research Aircraft 

744-01-04 W78-70163 

TILTING ROTORS 

Tilt Rotor Research Aircraft 

744-01-Ot W78-70162 

TIME 

Radio Metric Instrumentation Development 
310-10-61 W78-70431 

TIME FUNCTIONS 

Precision Time and Frequency Sources 
310-10-42 W78-70428 

TIME MEASUREMENT 

Network Timing and Synchronization Technology 
310-20-27 W78-70433 

Impact of Spacecraft Timing Systems on Data 
Processing 

310-40-42 W78-70450 

TIRES 

Aircraft Landing Systems Efficiency Improvennents 
505-08-33 W78-70065 

TITANIUM 

SCAR-Structures and Matenals Technology 
743-01-03 W78-70156 

TITANIUM ALLOYS 

SCAR Structures end Metenals Testing 
743-01-04 W78-70157 

TOXIC HAZARDS 

Aviation Safety Technology • Applied Hu id Mechanics 

505- 08-2S W78-70062 

Fire Resistant Materials Enginaenng 

510-56-05 W7B-70109 

Analysis of Environmental Impact of Launch Vehicle 

Effluents 

506- 21-33 W78-70217 

TOXICITY 

Fire Systems and Full Scale Test 
510-56-17 W78-7O110 


TRACE CONTAMINANTS 

Instrument Systems for Measurement of Trace Gas 
Constituents in the Stratosphere 

198-10-04 W78-70413 

Development of Nevr Inslniment Systems for Detection 
of Trace Constituents in the Stratosphere 
198-10-06 W78-7041S 

TRACE ELEMENTS 

Laser Heterodyne Spectrometer for Spacelab 
7S0-O3-O3 W78-70279 

TRACKING NETWORKS 

Network Timing and Synchro nual ion Technology 
310-20-27 W78-70433 

TRACKING STATIONS 

Navigation Accuracy Analysis 
310-10 60 ^778-70430 

Radio Metric Instrumentation Development 
310-10 61 W78-70431 

Station and Network Monitor & Control Technology 
Davalopmer^t 

310-30 68 W78-70443 

Tracking Station Systems Technology’ 

310-30-69 W78-70444 

TRACTION 

Aircraft landing Systems Efficiency Improvements 
505-08-33 W78-70065 

TRADEOFFS 

Systems Engineering and Analysts 
658-12-01 W78-70322 

TRAINING SIMULATORS 

Digital Operations for General Aviation 

505- 07-18 W78-700S1 

TRAJECTORY ANALYSIS 

Impact Cratenng Expenrnemal Studies 
195-21-03 W78-70397 

TRAJECTORY OPTIMIZATION 

Rotary Wing VTOL Operating Systems Expenments 
513-54-13 W7B-70131 

TRANSFER FUNCTIONS 

Payload Environments and Dynamics 

506- 17-36 W78-70187 

TRANSFER ORBITS 

Propulsion 

910-03 00 W78-704SB 

Propulsion 

910-03-02 W78-70459 

Systems Engineenng Analysis 
910-35-00 W78-70493 

TRANSFORMATIONS (MATHEMATICS) 

Applied Mathematics 

606-25-25 W78-70242 

TRANSMISSION UNE8 

Wideband Data Transmission and Switching for the 
1980 s 

310-20-29 W78-70435 

Co mmumcation 

910-07-00 W78-70466 

TRANSMISSIONS (MACHINE ELEMENTS) 

Helicopter Transmission Systems Technology 
511-58-02 W78-70121 

TRANSMITTERS 

Advanced Communications Research 
550-60-11 W78-70312 

High Power Transmitter Technology 
6S0-6O-14 V778-70313 

X-6and Uplink Oevetopmant 

310-10-64 W78-70432 

TRANSONIC FLOW 

Computational Aerodynamics 

505-06-13 W78-70O35 

AQrodynamic Test Methods and Instrumentation 
505-06-41 W78-70041 

TRANSONIC SPEED 

Transonic Test Techniques and Instrumentation 
505-06-43 W7B-70D42 

TRANSONIC WIND TUNNELS 

Loads, Aeroetaslicity and Structural Dynamics 
505-02-21 W7B-70010 

TRANSPONDERS 
Communications 

910-07-00 W78-70465 

TRANSPORT AIRCRAFT 

Advanced Turboprop Program - Installation 
AenKtynamics 

511*57-01 W78-70118 

Terminal Configured Vehicle Program 

513- 52-13 W78-70128 

Wake Vortex Minimaation 

514- 52-01 W7S-70133 

Wake Vortex Minimization 

514-52-04 W78-70135 

Laminar Flow Control 

514-55*03 W78-70137 

Advanced Transport Aircraft Technology 
516-5D-23 W78-70140 

Composite Components (ACEE) 

734-01-13 W78-70152 

Composite Wing (ACEE) 

734-02-13 W78-70153 

TRANSPORT PROPERTIES 

Upper Atmosphere Research Prpgram 
198-20-01 W78-70419 
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TRAPPED PARTICLES 


SUBJECT INDEX 


TRAPPED PARTICLES 

Pariicto and ParlEcIe/Photon Interaclions 
{Atomcysphenc-Magnetospherjc Coupling) 

170-36-56 W7e-703SB 

TROPOBPHEHS 

Analysts of Env^onmental iFnpect of Launch Vehicia 
Effluents 

506-21-33 W78-70217 

Radio Metnc (nstrumentation Devetopment 
310-10-61 W78-70431 

TRUNCATION ERRORS 

Numenat Integration, Numenoal and Dynamical 
Statxlity 

910-27-05 W78-70478 

TURBINE BLADES 

Engine Composite Structures 


505-02-12 W78-70007 

Propulsion Instrumentation Research 
505-04-62 W78-70027 

Aeroelastioty of Turbine Engines 
510-55-02 W78-70107 

TURBINE ENGINES 

Non-Axisymmetnc Nozzle Aerothermodynamrcs 
505-11-22 VSr78-700S6 


Materials for Advanced Turbine Engines (MATE) 

510- 53-02 W78-70105 

TURBINE PUMPS 

PropuFsion 

910-03-02 W78-70459 

TUBBINE8 

Fan, Compressor and Turbine Technology 
505-04-22 W78 -70023 

TURBOFAN ENGINES 

Composites for Propulsion Components 
505-01-32 W78-70005 

Engine Composite Structures 
505-02.12 W78-70007 

Engine Dyrtantics and Performance Research 
505-05-22 W78-70029 

Quiet Cioan General Aviation Turbofan (QCGAT) 

511- 53-02 W78-70114 

Advanced Turboprop Program - Fliglit Test 

511-57-04 W78-70120 

Energy EfTicient Engine 

716-01-02 W78-70149 


Quiet Propulsive Lft Technology > QSRA Propulsion 
Support 

769-02-02 W78-70166 

TURBOMACHINERY 


Power Transfer Research 

505-04-42 W78-70025 

TURBOPROP AIRCRAFT 

Advanced Turboprop Program - Installation 
Aerodynamics 

51 1-57-01 W78-70118 

TURBOPROP ENGINES 


Adwariced Turboprop Program 
511-S7-02 “ W78-70119 

Advanced Turboprop Program - Right Test 
511-57-04 W78-7OU0 

TURBULENCE 


Drag Reduction 

505 06-23 W78'70037 

Digital Operations Technology 
SOS 07-13 W78-7OO50 

Aviation Safety Technology - Flight Safety 
505-08-23 W78-7O081 


General Aviation Aerodynamics and Handling Qualities 
Technology 

605-10-13 W78-7O074 


Magnetospheric Physics - Particles and Particles/Field 
Interaction 

170-36-55 W78-70331 

TURBULENCE EFFECTS 

Wake Vortex Minimization 

514-52-03 W78-701 34 

Computational and Experimental Aeiothermodynamics 
506-26-11 W78-70250 

TURBULENT BOUNDARY LAYER 
Turbulence and Modelhrig 

605-06-21 W78-70036 


TURBULENT DIFFUSION 

Analyais of Environmental Impact of Launch Vehicle 
Effluents 


508-21-33 

W78-702t7 

TURBULENT FLOW 

Hypersonic Propulsion Technology 
505-05-43 

W76-7O031 

Analytical Fluid Dynamics 
505-06-1 1 

W78-7O034 

Turbulence and Modelling 
505-06-21 

W78-70036 

Wing-Body Aerodynamics 
505-06-54 

W78-7004S 

Knowledge of Atmosphenc Processes 
505*08*19 

W7 8-70058 

R/STOL Aeroacoustics 3rd load’s 
505-10-43 

W78-70081 

Definition of Physics and Chemistry Experiments (PACE) 


rn Space 


750-01-59 W78-702TS 


U 


ULTRAVIOLET RADIATION 

Astronomical High Resolution Sensors 
606-18-16 W78-70191 

ULTRAVIOLET SPECTRA 

Development of Expertments and Hardware for Solar 
Physjcs Research 

170-38-51 W78-70338 

Cometdry Studies 

173-45-55 W78-70345 


UV ar>d Optical Astronomy 

188-41-51 W78-70369 


Uitra^olet (UV) Optical Astronomy 
188-41-61 W7B-70370 

ULTRAVIOLET SPECTROMETERS 

Ulirdviolet Stellar Spectrometer Development for Space 
Shunia 


188-41-51 

ULTRAVIOLET SPECTROSCOPY 

Comets and Interstellar Matter 
173-45-51 
UNIVERSAL TIME 

Navigation Accuracy Andlv$is 

310-10*60 

UPPER ATMOSPHERE 

Shuttle Payload Experiments Definition 
750-01-23 


W78-70372 

W78-70344 

W78-70430 

W78-70272 


Slratcsphonc Research, Field Measurements Program 
198-10-06 W78-70416 


Upper Atmosphere Research Program 
198-20-01 
Aerothermodynamics 
910-39-00 

URANIUM FLUORIDES 

Photon-Matter Imeracuons 
506-25-33 

URANIUM PLASMAS 

Phoion-Maner Interactions 
506-25-33 

URANUS (PLANET) 


W78-70419 

W7S-70499 

W78-70246 

W78-70246 


Ground Based Optical Astranomy 
196-41-71 W78-70408 

UnUTY aircraft 

Utility Air Vehicla System and Concept Studies 
791-40-31 W7B-70100 


V 


V/STOL AIRCRAFT 

V/STOL Propulsion Research 
505-05-32 W78-70030 

CcKtrpit AvTomcs Automated V/STOL Avionics 
505-07-21 W78-7O052 

VTOL Aerodynamic Performance and Handling 
Qualities 

505-10-31 W78-70079 

Milrtary V/STOL AtccrafL Conceptual Desigrt Studies 
791-40-21 W78-70098 

Advanced Rotorcraft Design and Appheation Studies 
614-50-01 W78-70132 

VACUUM PUMPS 


Miniature Vacuum Pump Development for Noble Gas 
and Hydrogen Pumping on Atmosphenc Entry Probes on 
Outer PJanet Missions 

185-47-58 W78-70355 

VARIABU CYCLE ENGINES 

Vanabfe Cycle Engine Components 
511-56-02 W78-70117 


SCAR Propulsion Technology 
743-03-22 

VARIABLE GEOMETRY STRUCTURES 

Space Operations Techniques 
910-31-03 
VEGETATION 

Landmark Tracking and Identification 
750 03-14. 

VENUS (PLANET) 

Dynamics of Plan eta ry Atmospheres 
185-47-57 


W78-70158 


W7 8-70484 


W78-70285 


W78-70354 


Structure of Planetary Atmospheres 
185*47-67 W78-70357 

Ground-Based Optical Astronomy 
196-41-71 W7B-70405 

VENUS ATMOSPHERE 


Planetary Atmospheres-Stmcture and Composition 
185-47-68 W78-70358 

Ground-Bdsed Infrared Astronomy 
196-41-5D W78-70403 

VENUS PROBES 

VOJR/SEASAT Follow-On Technology Readiness 
790-40-25 W78-70261 

VERNIER ENGINES 

Precisiori Pointing and Control Advanced 

Spacecrafc/Experimem $y$tem$ 

506-19-13 W78-70199 


Annular Suspension and Pointing System (ASPS) Flight 
Vfinfi cation 

750-03-15 W78-70286 

vertical landing 

Rotary Wing VTOL Operating Systems Experiments 
513-54-13 W78-70131 


VERTICAL TAKEOFF AIRCRAFT 

Irktegrated Control for STOL VTOL arid Rotorcrafi 
505 07-31 W78-70054 

VTOL Aerodynamic Performance end Handling 

Qualities 

505-10-31 W7 8-70079 

VTOL Operating Systems Experiments 
513-54-11 W78-70130 

VIBRATION 

Helicopter Aeroelastietfy, Acoustics and Flight 

Dynamics 

505- 10-23 W78-70D78 

VIDEO EQUIPMENT 

Advanced Video Systems 

650-50-10 W7B-70311 

VIKING LANDER SPACECRAFT 

Planetary Atmospheres-Structure and ComposEtion 
185-47-66 W78-70358 

VISCOELABTICITY 

Viscoelastic Properties of Polymers 

506- 16-15 W78-70172 

VISCOSITY 

Tnbological Expenments in Zero Gravity 
750-03-27 W78-70292 

VISCOUS FLOW 

Inlet and Nozzle Research 

505-04-12 LV78-70021 

Computational Aerodynamics 
505-06-13 W78-70035 

Hypersonic Aircraft Aerodynamics and Flight Dynamics 
S05-11-33 W78-700S9 

VOLCANOES 

Ttiaoralical Studies 

195-22-02 W78-70399 

VORTICES 


Computational Aerodynamics 

505-06-13 

Drag Reduction 
505-06-23 

Advanced Flight Dynamics Research 
505-06-53 

Wake Vortex Minimization 
514-52-01 

Wake Vortex MinirnizatiQn 
514-52-03 

Wake Vortex Minimization 
514-52-04 


W7S-70035 

W78-70O37 

W78-70O44 

W78-70133 

W7S-70134 

W78-70135 


w 


WALLS 

Transonic Test Techniques and Iristrumentalion 
505-06-43 W78-70042 

WARNING SYSTEMS 

Digital Operatiorts far General Aviation 

505- 07-18 W78-70051 

WATER 

Undmark Tracking and Identiiication 
760-03-14 W7 8-70285 

JPL Planetology Instrument Development 
1 85-60-73 W7 8-70364 

WATER QUALiTY 

Electro-Optical Sensor Technology 

506- 18-23 W78-70192 

WATER VEHICLES 

Satellite-Aided 200-Mile Fisheries Coastal Zona 
682-10-11 W7 8-703 17 

WAVE FUNCTIONS 

Advanced Electronics and Materials Research 
506-15-21 W78-70167 

Surface Physics and Computational Ctiemistiy 
506-16-11 W78-70170 

WAVEGUIDES 

Communications 

910-07-00 W78-70465 

WEAPONS INDUSTRY 

Interagency and industrial Assistance and Testing 
505-1 X-41 W78-70090 

WEAR 

Aircraft Systems Operational Safety ar>d Efficiency 
Improvement 

505-08-31 VW8-70064 

WEATHER 

Systems Engineering Analysis and Data/lnformetion 
Technology for OA Disciplines 

656-44-02 W78-70325 

Magnetospheric Physics - Particles and Partiples/Fietd 
Interaction 

170-36-55 W78-70331 

Theoretical Studies/Stratosphenc Research 
198-30-03 W78-70422 

WEATHER FORECASTING 

Meteorological Information Systems 
910-49-02 W7S-70S02 

WEATHER STATIONS 

Systems Engineering and Demonstration of an 
Automated Fire Weather Data System 
650-10-16 W78-7O308 

WEIGHTLESSNESS 

Definition of Physics and Chemistry Experiments (PACE) 
m Space 

7 SO-0 1-59 W78-7 0275 
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YF-12 AIRCRAFT 


W78-70277 


W78-70292 


W78-70481 


W78-70O37 


Development of e Shuttle Flight Expsiiment’ Drop 
Dynamics Module 
750 09-01 

Tribological Expanmonts in Zero Gravity 
750-03-27 

Space Operations Technjques 
910-31-00 
WHEELS 

Drag Reduction 
S05-06-23 
WIDEBAND COMMUNICATION 

> Wideband Data Transmission and Svi/itching for the 
1980'S 

310-20-29 W78-70435 

A Ground Antenna for Wideband Oala Transmission 
Systems 

310*20*31 W78-7043G 

WIND (METEOROLOGY) 

Knowledge of Atntosphenc Processes 
505-08-19 W78<70058 

WIND SHEAR 

Aviation Safety Operating Problems and Survrvability 
Matenals NTSB Assistance) 

505-08-21 W78-70059 

Aviation Safety Technology • Flight Safety 
505-08-23 W78-70061 

WIND TUNNEL CAUBRAT10N 

Noise Reduction Technology for Short-Haul Aircraft 
505-03-1 1 W78-70014 

WIND TUNNEL MOOEU 

Aerodynamic Test Methods and Instrumentation 
505-06-41 W78-70O41 

WIND TUNNE1. TESTS 

Advanced Aircraft Structures 

505-02-13 W78-7000B 

Loads Aeroelasticrty, aix) Structural Dynamics 
505-02-23 W78-70O11 

Aerodynamic Flight Expenments 
505-06-34 W78.70O4O 

Transonic Test Techniques and Instrumentation 
505-06-43 W78-70O42 

Advanced flight Dynamics Research 
505-06-53 W78-70O44 

Flight Dynamics 

505-06-63 W78-70O47 

General Aviation Aerodynamic Performance Technology 
505-10-11 ' W78-70073 

General Aviation Aerodynamics and Handling Qualities 
Technology 

505-10-13 W78-70O74 

Helicopter Aeroefasticity, Acoustics and Flight 
Dynamics 

605-10-23 W78 -70078 

Oblique Wing Aerodynamics 

505-11-11 W78-70083 

Medium and Long Haul Cruise Aircraft Aerodynamics 
and Flight Dynamics 

505-11-13 W78-70084 

Interagency and Industrial Asstsiartce and Testing 

505- 1 1-42 W78-70091 

Aeronautical Systems & Pfanmng Analysis 

79 1 -40-41 W78-70 102 

Advanced Turtioprop Program 
511-57-02 W78-70119 

Airframe/Propufsion System Interaction 
514-54-04 W78-70136 

Rotorcraft Systems Flight Validation 
518-51-01 W78-70147 

Space Vehicle Dynamics 

506- 17-33 W78-70185 

Shuttle Entry Air Data System (SEADS) 

750 04-02 W78-70294 

Particle & Particle Field interactions 
170-36-55 W78-70334 

Ae rot h e rmodyna nmcs 

910-39-00 W7B-70499 

WIND TUNNELS 
Drag Reduction 

505-06-23 W78-70037 

Flight Dynamics 

S05-06-B1 W78-70046 

CochpcC Avionics Technology 

505-07-23 W78-70053 

R/ STO L Ai rcra ft Aerodynamic Perfo rmance a nd Handl m g 
Qualities 

505-10-41 1V7B-70080 

Hypersonic Aircraft Aerodynamics and Flight Dynamics 
505-11-33 W78-70O89 

Supersonic Cruise Aircraft Research-Active Control of 
Aeroelastic Response 

743-05-03 W78-70160 

WIND VELOCITY 

Knowledge of Atmosphere - Advanced Measurement 
Techniques 

505-08-18 1V78-70057 

V#1NQ FLAPS 

R/STOL Aeroacoustics and Loads 
505-10-43 W78-700ai 

WING LOADING 

Hypersonic Aircraft Structures Technology 
505*02-14 W78-70009 

WING PROFILES 

Analysis and Design 

505 06-33 W78-70039 


General Aviation Maneuverability 

Safety and 

Performance Improvement 
505-10-14 

W78-70075 

Oblique Wing Aerodynamics 
505-11-11 

W78-70083 

WINGLETS 

Energy Efficient Transport Flight Research 
516-53-04 

W78-70143 

WINGS 

Advanced Flight Dynamics Research 
505-08-63 

W78-70044 

WORKLOADS (PSYCHOFHYSIOLOQY) 

Flight Management Systems 
505-09-31 

W78-70069 

X 

X RAV ANALYSIS 

JPL Planetology Instrument Development 
185-50-73 

W78-70364 

X RAV ASTRONOMY 

U V and Optical Astronomy 
188-41 -51 

W78-70373 

Gamma-Ray Astronomy 
188-46-S7 

W78-70387 

X ray Astronomy 
188-46-59 

W78-70388 

X-ray Astronomy 
188-46-59 

W78-703B9 

Advanced Mrssion Study - 1 2 Meter X-Ray 

Observatory 

188-78-60 

W78-70396 

X RAY SOURCES 

UV and Optical Astronomy 
188-41-51 

W78-70373 

XV-1S AIRCRAFT 

Advanced Rotorcraft Design and Application Studies 

514-50-01 

W78-70132 

Y 

YF-12 AIRCRAFT 

YF-12 Flight Expenments 
516-51-04 

W78-70141 

SCAR Stability & Control Technology 
743-05-04 

W78-70161 
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A 1 CHELE. O G 

Daia Technolcg/ Assessment 
656*2 UOZ W78*70323 

ALEXANDER. J. K. 

Radio and Hadar Planetary Studies 
tS6-41-51 W78-704Q4 

ALEXOVICN. R. E 

High Speed'Oata Transfer. Advanced Microwave 
Amplifiers 

506-20-42 W78-70209 

Techn'cal Consultatiori Services 
643-10-01 W78-70301 

High Power Transmitter Technology 
650 60-14 W78-70313 

AL^ORO. W. J 

Energy Efficient Transpprt 


516-53-03 W78-70142 

ALLEN. W. K 

Design o! Software Communications Components 
650 60-59 W78-70314 

ANDERSON. W J. 

Power Transfer Research 

505-04-42 W78-70025 

Helicopter TransmtssTon Systems Technology 


511-58-02 
ANDERSON. W.W. 

Precision Pointing and Control 
Spacecrafi/€’'PS''^^'’i Systems 
506^19-13 
AYERS, T a 

Aerodynamic Flight Experiments 
505-06-34 


W78-701 21 


Advanced 


Wing-Body Aerodynamtcs 

505-06-54 W78-70O45 

High-Speed Aircraft Aerodynamscs 
505-11-24 W78-70O88 


B 


BACHMAN. W E. 

Avcatton. Safety Technology - Applied Fluid Mechanics 

505- 08-25 W78-70062 

Hiermoelectric Thermionic Energy Conversion 

506- 23-35 W78-70233 

High Performance Power Systems 

506-23-65 W78-70239 

BAILEY. 6. A 

High Capacity Data Storage and Display Archival Data 
Storage Technology 

508-20-59 W78-70213 

BAUANCE. J. O 

Advanced Mission Study - 12 Meter X-Ray 

Observatory 

188-76-60 W78-70396 

BARBER. M R 

Wake Vortex Minimuetion 

514-52-04 W78-70135 

Energy EfTicieru Transport Flight Research 
516-53-04 W78-70143 


EARNES. A. 

Magnetosphenc Physics Particles and Particlesypield 


Interaction 

170-36-55 


W78-70331 


6EJCZY, A K 

Advanced Teieoperetor Technology Development 
199-51-04 ^ W78-70423 

Ground Oemonstration of Sensor and Display Augmented 
Control for Shuttle Remote Manipulator System (AMS) 
907-4M6. W78-704S4 

DELL, D, 111 

Electncal Power 

910 05-00 W78-70463 

BERNATOWIC2. D T 
Solar Cell Technology 

506-23-12 W78-70228 

BERRY. D T 

SCAR Stability & Control Technology 
743 05 04 W78-70161 

BILLMAN. K W 

Radiant Energy Conversion 

506-26-3 1 W7 8-70244 

High-Rovwer Laser Systems Technology 
506-25-41 W78-70247 

BIRD.T. H 

End-to-End Data System Concepts Study 
656-44-03 W78-70326 

BLACK. D C 

Theoretical Astrophysics 

188-41-51 W78-7036B 

BLOUNT. D. H. 

Advanced Reusable High Density end Dual-Fuel Engine 
Technology 

506-21-13 W78-70215 

BLUE. J. W 

Ion Cyclotron Gas Excitation 

506-25-32 W78-70245 

BOBBITT. P J. 

Computational Aerodynamics 

505-06-13 W78-7003S 

BOESE. R. W 

Planetary Astronomy and Supporting Laboratory 
Research 

196-41-67 W78-70407 

B0GGES8. A 

UV and Optical Astronomy 

188-41*51 W78-70369 

B0G6E8B. N W 

Infrared Astronomy 

188 41*65 W78-70381 

BOGGS. W H 
Cryogenics 

910*37*04 W78-70496 

BOLDT. E A 

X ray Astronomy 

188-46-59 W78-70388 

BOND. V. R. 

Development of Methods for Studying Orba Design 
Control, and lifetime 

910-27-07 W78-70479 

BOWDITCH. D N. 

Inlet and Nozzle Research 

505-04-12 W78-70021 

Interagency and Indusinal Assistance and Testing 

505- 11-42 W78*70031 

BOWLES, n 1. 

Application of Plight Simulation Technology 
505*09-43 W78-70072 

BRANDT. J. C 

Development of Solar Spacelab Expenment and 
Hardware 

170*38*51 W78*70337 

Experiment' Development - Laboratory and Theoretical 
Solar Physics 

170-38-53 W78-70342 

Imaging Studies of Comets 

196-41-52 W78-7040S 

BRECKENRIDGE. R. A. 

Solid State Device Technology 

506- 20-33 W78-70208 

BREJCHA.A G. 

large Deployable Antenna Shuttle Experiment 
645-25-02 W78-70303 

BRICKER. R. W. 

Avjdtion Safety R&T - Fir© Technology 
505-08*27 W78-70063 

Fire Systems and Full Scale Test 
S10-S6-17 W78-70110 


FISCAL YEAR 1978 

BROWN. J P. 

Land Mobile Communications Satellite System Design 
682-10-08 W78-70316 

BRUNSTEIN. S A 

Technical Consultation Services 
643-10-01' W78-70300 

BUNC, T E 

Chemical and Isotopic Studies of Meteorites 
195-21-04 W78-70398 

BUSHNELLD M 
Drag Reduction 

505- 06-23 W78-70037 

8UTMAN. S A 

Microwave Components end Techniques 

506- 20 45 W78-70210 


CALUNS, R A. 

Auxiliary Ion Propulsion for MMS Application 

505- 22-16 W78-70222 

CAMP. O. W 

Krtowledge of Atmospheric Processes 
505 08-19 W78-70058 

CAPPS. 3. 0. 

Assessment of Enabling Technology for Future 
Missions 

790- 40-19 W78-70259 

Software Processes 

910-28-00 W78-70480 

CARD.M F 

Advanced Space Structures 

606-17-13 W78-70182 

Vehicle Design Methods 

506- 17-23 W78-70184 

Space Vehicle Dynamics 

506-17-33 W78-70185 

CAREY. W. T. 

Discipline Center for Data Management 
656-50-01 W78-7O330 

CARR. R E 

Knowledge of Atmosphere * Advanced Measurement 
Techniques 

505-08- 1 8 W7B-70057 

CHAMBERS. J R 

Right Dynamics 

505- 06-63 W78-70047 

CHAPPELU C. R. 

Particle St Particle Field Interactions 
170-36-55 W78-70334 

CHt. A R 

Network Timing and Synchronization-Technology 
310-20-27 W78-70433 

CIEPLUCH. C. C. 

Ouiet Oean Short-Haul Experimemal Engine 
738-01-02 W78-701S4 

CUFTON.A S 

Cometery Physics 

173-46-60 W76-70348 

CONNELIY. D L 

Attitude Control Propulsion 

910-04-00 W7S-70460 

CONNER. D W. 

Air Transportation System Studies 

791- 40-13 W78-70097 

Systems and Planning Analysis 

791-40-43 W78-70103 

Advanced Transport Aircraft Technology 
516-50-23 W78-70140 

CONWAY, E. J 

Advanced Electronics and Material Science 

506- 15-23 W7B-70168 

DaEnition of Physics and Chemistry Experiments in 

Space 

750-01-53 W78-70274 

COVEY. R. E 

Ground-Based Large Infrared Telescope Support 
196-41*75 W7S-7041 1 

COVINGTON, C 

Mechanical Systems 

910-36-00 W78-70494 

CR08WEIX W. F. 

Broadband Microwave Radiometer Technology 
506-18-33 W7B-70194 


DAHM. W K 

Ae rotharmodynamics 
910-39-00 
OALXE.E A. 

Inlormation Management Systems 
910-33-00 


W78-70499 
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DAWES. R. 1- 

Engine Coenposites Durability 


510-57-02 

W78-70112 

DAVIES, ft, W 

tlV and Optical AstrOriCmy 
18841-51 

W7 3-70371 

Ground-Based Radio Astronomy 
18841-52 

W78-7037S 

Relativity 

188-41-54 

W78-70377 

Gamma-Ray Astronomy 
188-46-57 

W78-70387 

DAVIS, H P. 

Systems Engineering Anetysis 
910-35-00 

W78‘70493 


DAV18, X G , JR 

CASTS- Composite for Advanced Space Transportation 
Systems 

524-71.03 W78-70269 

DECKERT,W."H. 

Hybnd Rotor/Airship Bight Controls and Aerodynamic 
Performance 

505-10-St W78-70082 

Short Haul Air Transport Conceptual Design Studres 

79140-11 W78-70096 

Military vySTOL Aircraft Conceptual Design Studies 

79140-21 W78-70098 

Utility Ai' Vehicle System end Concept Studies 
791-40-31 W78-70100 


Advanced Rotorcraft Design and Application Studies 
514-SO-01 W78-70132 


Shon-Msdrum Range Advanced Technology Aircraft 
Design Studies 

510-50-01 W78-70139 

Tilt Rotor Research Aircraft 

744-01 ‘01 W78-70162 

Ouiet Short-hfaul Research Aircraft (OSRA) 

769-02-01 W73-70155 

DEMQRE8T. K. E. 

Tribological Experiments in Zero Gravity 
750-03-27 W78-70292 

DEtJAftDiNS, R 

POCCNET Payload Operations Control Center 
Computational System of the 1960s 
310-40-40 W78-70448 

OONN, B D. 

Comats and Interstellar Matter 


17345-51 W78-70344 

DOVE, B, L 

Systems Technology Studies 

513-50-13 W78-70127 

DOWNING, A. G 

Space Catibralion of Solar Cells 
750-03-20 W78-70288 

DRAIN. D. I. 


Propulsion Controls Research 
505-05-12 W78-70028 

DUCKETT. RJ. 

Laser Heterodyne Spectrometer for Spacelab 
750-03-03 W78-70279 

DUQAN. J. F. 

Advanced Turboprop Program 

511-57-02 W78-70119 

DUNAVANT, J. C. 

Shuttle Infrared Leeside Temperature Sensing (SLLT5I 
750 04-04 W78-70296 

DURBANI. 9 H. 

Civilian Applications of Global Positioning System 
{GPSf 

650-10-17 W78-70309 

DYAU P- 

Infrared Emission bne Polarization Astronomy 
18641-55 W78'70379 


E 


EOELSON, R. E. 

Spacebome Antenna and Microwave Systems 
Technology Study 

790-40-35 W78-70263 

ELUOTT. J. R. 

Digital Fly-by- Wire Bight Expenment 

512-51-03 W78-70122 

ELiJf.W E. 

Thermal Control 

910 02-00 W78 -70456 

ENQERT, M 

Communications 

910-07-00 W78-70465 

ENQLER, E. E 


Structures 

910-01-00 W78-70455 


. Space Operations Techniques 

910-31-00 W78-70481 

ERICKfON. W. D 

Applied Mathematics and Computer Science 
50545-33 1776-70095 

ebtabrook. f. b. 

Applied Mathomatrcs 

506-26-25 W78-70242 

EVANB. K. E. 

Precision Pointing and Control Advanced Components 
50649-16 W7840201 


F 


FARLOW, N. H 

Stratospheric Aerosol Chemistry and Physical State 
19840-05 W7840414 

FEILER. C- E. 

Noise Reduction Technology 

505- 03-12 W78-70015 

FEAREU.T, ft. 

Propulsion 

910-03-00 W78-70458 

FICNTEU C. E 

Gamma Ray Asuonomy 

188-46-57 W78-70385 

FICHTL O. H 

Definition of Physics and Ctienriistry Experiments fPACE) 
in Space 

760-01-59 W78-70275 

Geophysical Fluid Row Experiments on Spacelab 
750-03-26 W78-7029 1 

FINKE. R C 

Auxiliary Ion Thruster System Technology 

506- 22-12 W78-70221 


Eiectnc Propulsion Research and Advanced Concepts 

506-22-32 W78-70226 

Spacecraft charging and High Voliago Plasma Effects 

506-2342 W78-70234 

FITZMAUmCE. M. W 

High Resolution Lasers 

506-18-26 W7S-70193 

FORDYCE. 8. J 

Electrochemical Research and Technology 
506-23-22 W78-70231 

FOUDRIAT. E C 

Multrpurposa - User Onented Software (MUST) 
S20-72-03 W78-70266 

FUCKB. A. 4 

Onboard Navigation Near-Earth Satellites 
506-19-26 W78-70203 

FULTON. R E. 

Integrated Programs for Aerospace-Vehicle Design 

510-54-03 W78‘70105 


G 


GARCIA, F. F 

Attitude Control Propulsion 

910-04-00 W78-7Q461 

GARDENER. D. 

Shuttle Technology Payload Program Support 
750-05-01 W78-70298 

GARREN.J. F. 

Rotary Vl^ng VTOL Operating Systems Expenmente 

513-54-13 W78-70131 

GARY, P. J. 

Data Management Systems Engineenng and Analysts for 
CTimete 

656-12-01 W78-7032O 

GEE, S. W 

General Aviation Maneuverabitity. Safety and 

Performance Intp/Ovement 

505- 10-14 W78-70075 

QERKE. P. P- 

Orbiter Experinnents fOEX) 

750-04-01 W78-70293 

GIN, W, 

Advanced Solid Propulsion and Pyrotechnic Concepts 

506- 21-35 W78-70218 

GOLDEN, H. 

Systems Engineering and Analysis 
656-12-01 W78-70321 

aOSUNE,R M 

Stettort and Network Morutcr 5i Control Technology 

Development 

310-30-68 W78-70443 

GOULD. J M 

High-Oensity Orcuit Technology Computer-Aided 

Design anri Testing 

606-20-69 W78-70214 

GREEN, R. n. 

Tracking Station Systems Technology 
310-30-69 W78-70444 

GREENWOOD, T. F. 

JANNAF Support - Plume Technology Working Group 

506-21-49 W78-70220 

GREGORY. J W. 

Aircraft Propulsion Systems Safety Technology 
505-08-22 W78-70060 

Propulsion 

910-03-02 W78-70459 

QUABTAFEftRO, A 

Systems Technology Studies 

524-70-03 W78-70267 


H 


HALL A W- 

Aviation Safety TechnoJcjgy - Flight Safety 
505-08-23 W78-70D61 

General Aviation Aerodynamics and Handling Qualities 
Technology 

505-10-13 W78-70074 


General Aviation System Studies 
791-40-53 W78-70104 

WaVe Vortex Minimization 

514-82-03 W78-70134 

Aerodynamics of Aeriel Applications Aircraft and 
Systems 

616‘57‘03 W78-70145 

HARTMANN, M.J. 


Fan Compressor and Turbine Technology 


505-04-22 

W7 8-70023 

Aeroelasticity of Turbine Engines 


510-55 02 

W78-70107 

HASBACH, W. A 


Planetary Solar Cell and Blanket 

Research and 

Techn ology 


506-23-15 

W78-70229 

HATFIELD, J. J. 


Cockpit Avionics Technology 


505-07-23 

W78-70053 

HAU$Eft,M G 


Far Infrared Astronomy 


188-41-55 

W78-70380 

HEER. E 


Space Vehicle Dynamics 


506-17-35 

W78-70186 

Artificial Intelligence for Integrated Robot Systems 

506-19-35 

W78-70205 

Advanced Automatiort Needs Anatyscs 


790-40-15 

W7 8-70257 

Large Deployable Antenna Technology Development 

524-70-05 

W78-7026B 

HENDERSON, W. P. 


Interagency and Industnal Assistance and Testing 

505-11-43 

W7 8-70092 

Highly Maneuvering Aircraft Technology 


723-01-03 

W78-70150 

HENDRICKS, H O- 


Infrared Ultrasensitive Detectors 


506-18-13 

W78-70189 

HENDRIX, M,K, 


Advanced Technology— Nonvolatile Semiconductor 

Memory 


910-32-00 

W78-70490 

HENRY, B 2. 


Space Vehicle Aerothermodynamics and Configuration 

Technology 


506-26-13 

W78-70251 

Space Shuttfe Development Support 


506-26-33 

W78-70255 

Advanced Mission Concepts - Technology Requirements 

of Integrated Eanh-to-Geosynchronous Space 

Transponation Systems 


790-40-33 

W78-70262 

HEPPNER,J. P. 


Particle and Particle/Photon 

Interactions 

(Atomosphenc-Magnetosphsric Coupling) 


170-36-56 

Vy78-70336 

HESS. R. V, 


High Power Laser Systems Technology 


506-25-43 

W78-70248 

HtQA.W H 


Radio Systems Development 


310-20-66 

W78-70441 

HELBEirr, E, 


Evaluetion/Modification of Ouster Compression for the 

LANDSAT D Thematic Mapper 


656-44-05 

W7 8*70328 

H1RSCHBERG. M H 


Fatigue Lfe Prediction Methods and fatigue Control 

505-01-22 

W7 8-70003 

HOBDB, R W, 


Ground Based Observations of the Sun 


170-38-52 

W7 8-70339 

HOHL F- 


Plasma Core Reactor Research 


506-24-13 

W78-70240 

Photon-Matter Interactroxis 


506-25-33 

W7S-70246 

HOOK, W, R, 


Study of Advanced Global Informatiort Service Systems 

790*40*13 

W7 8-70255 

Technology Readiness for Global Service Missions 

79040-23 

W78-70260 

HOPKINS. W. L 


Data Collection System Development 


65D-10-13 

Vy7B-70305 

HORTON, J C 


Materials 


910-38-00 

W78.70498 

HOWELL W. E. 


Onboard Navigation Landmark Trackers 

506-19-23 

W7 8-70202 

Landmark Tracking and Identification 


760-03-14 

W7S-70285 

HUBBAftD. H. H. 


Propulston Noise Research 


506-03-13 

W78-70016 

HUNTREBB. W. T. 


Atmospheric Experiment Development 


18547-71 

W78-70369 

Theoretical Studies • PJanatary Atmospheres 

185-47-72 

W78-70380 

Ionization and Rate Processes 

in Planetary 

Atmospheres 


185-47-74 

W78-70361 
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MOACANIN, J. 


Ground-Based Optica) Astronomy 
196-41-71 W78-70408 

Ground-Based Infrared Astronomy 
lSB-41-72 W78»70409 

Radio and Radar Planetary Studies 
196-41-73 W78-70410 

Stratosphenc Research. Raid Measuramems Ptogram 
198-10-06 W78-70416 

Laboratory Measirrements/Stratosphervc Research 
198-20-03 W78-70420 

Thooretjcal Studies/Suatosphenc Research 
198-30-03 W78-70422 

HUtSON. C 

On-Board Data Processing 

506-20-23 W78-70206 

HYDE. E. H. 

Cryogenics 

910-37-00 W78-70495 

I 

TEREN, F. 

Multi-KW Low Cost Power Systems Management 
506-23-52 W78-70235 

INGHAM, J. D. 

Fire Resistant Matenals Engineering 
510-56-05 W78-70109 

INN. E. c y. 

Atmospheric Chemical Physics - Processes in Planetary 
AtinospliQres. Comets and Interstellar Space 
185-47-66 W78-70356 


J 


JACH1MOW8KL C J 

Basic Combustion and Pollution Research 
505-03*23 W76-70019 

JACK80N. C M 

Combat Vehicle and Missile Aerodynamics and Flight 
Dynamics 

505-11-23 W78-70087 

JARVIS, C R 

Analytccal Redundancy Managamant for Plight Control 
Systems 

505-07-34 W78-70055 

Digital Fly-By-Wire Flight Experiment 
512*51.04 W78-70123 

JENKINS. J. M. 

Hypersonic Aircraft Structures Technology 
505-02-14 W78-70009 

Plight Loads and AeroetasticiTy 

605-02-24 W78-70012 

SCAR Structures and Matenals Testing 
743-01-04 W78.70T57 

JOHNS, R H. 

Engine Composite Structures 

505- 02*12 ^ W78-70007 

Composite Structures Analysis and Design Methods 

506- 17-22 W78-70183 

JOHNSON. R E. 

Matenals 

910-38-00 W78-70497 

JOHNSON. T. S 

Advanced Laser Ranging Systems Development 

310-10-43 W78-70429 

JOHNSTON A R. 

High Capacity Data Storage and Display. Fiber Optics 
Data Links 

506-20-55 W78-70212 

JOHNSTON, J 0 

Man-Systems-Vehlcle Integration 

907-41-00 W78-70453 

JOHNSTON. N. J 

Structural Composites and Adhesives 

505-01-33 W78-70006 

JONES. J L 

Aeronautical Systems & Planning Analysts 
791-40-41 W78-70102 

JONES. R A 

Hypersonic Propulsion Techno'ogy 
505 05-43 W78-70O31 


. K 


KECKLER. C R 

Annular Su&pensicn and Pointing System (ASPS)^ Flight 
VenficatiOn 

750-03-15 W78-70286 

KERR. A R 

Development of a Thin-Film Josephson-Junotion for 

Millimeter and Subrnilhmeter Wavelength Applications 

189-78-56 W78-70394 

KESSLER. D J 

Space Debne 

910 31-13 W78-70487 

KIEBIER.J W 

Eleetromc Mail Study 

682-10-15 W78-70319 

K1NARD. W. H 

Long Duration Exposure Facility Pro|8ct 
750 02-03 W78-70276 


KING.J 1. 

Multifunction Microwaves fpr Environmental Sensing 
S06-18-36 W78'70196 


Advanced Cottimunications Research 
650 60-11 

W78-70312 

KIRKBRIPE, H. L. 

Network Productivity Research 
310*40*73 

W78-70452 

KIRKHAMr F. S. 

Hypersonic Aircraft Aerodynamtcs and Pight Dynamics 

505-11-33 

W78-70089 

KLEIN. H. P. 

Acceptance of Aircraft Operations 

- Technology 

Assessment 

505-09-11 

W78.7006G 

Flight Management Systems 
505-09-31 

W78.70069 

Simulation Technology (or Aeronautics 
505-09-41 

W78-70071 

Human Factors in Aviation Safety 
515-51-11 

W78-70138 

KLEIN. R. E. 

Tilt Rotor Research Aircraft 
744*01-04 

W78-70163 


KLOPP, W. D. 

Advanced Materials Manufacturing and Lubncation 

Processes 

506-16-22 W78-701 73 

KNAUER; % 

Advanced Video Systems 

650-60-10 W7B-70311 

KOCK. B. M 

YF-12 Flight Ezpenments 

516-51-04 W78-70141 

KONDO. Y. 

Ultraviolet Stellar Spectrometer Development for Space 

Shuttle 

188-41-51 W78-70372 

KOflDSS.E E. 

Flight Dynamics 

505 06-64 W78-70048 

Knowledge of High Altitude Atmospheric Processes 

505-08*14 W78-70056 

KOURTIDE8, D. A 

Fire-Resistant Materials Engineering 

510 56-Ot W78-70108 

KRONMILUn. G.C.JR 
STDN Signal Study 

310-20-48 W78-70439 

KUNDE.V G. 

Ground-Based Infrared Astronomy 

196-41-50 V/78-70403 

KURBJUN. M C 

Flight Management 

505-09-33 W78-70070 


LAD. R A 

Physics and Chemistry of Solids 

506-16-12 W78-70171 

LAN8INQ, D. L 

R/STOL Aero acoustics and Loads- 

505- 10-43 W78-70081 

LARSEN. R 

Evolution of Operations Support Computing into the 
1980$ (DEMOS) 

310-40-26 W78-70445 

LARSON. K K 

TPS Materials and Systama Evaluation 

506- 16-41 V/78-70180 

Planetary Probe Aerotharmodynamic Technology 

506-26-21 W78-702S2 

OEX Thermal Protection Expenments 
750-04-06 W78-70297 

UWRENCE. R L 

Simulation (Advanced Hybrid Computing System - 
AHSC) 

910-42-00 W78-70500 

LEFFERT8.E J. 

Attitude - Orbit AnatysTs 

310-10-26 W78-70427 

LEU. R L 

K'Band UplinX Development 

310-10 64 W78-70432 

LEVY, R. 

Antenna Systems Development 
310-20-65 W78-70440 

LEWICKI, G W 

Properties- of Matenals for Electronic Applications 

506*15*25 W78.70169 

Highly Reliable Sensor Technology Predictable 
Long*bfs 

506-18-45 W78-70197 

UNEBERRY. E C 

Advanced Mission Design Prototype System 
910-27-04 W78-70477 

LOMAX. H 

Applied Mathematics and Computer Science 

505- 15-31 W78.70094 

LORELU K R 

Precision Pointing and Control Video Inertial Pointing 
Systems 

506- ia-ll W78*70198 


LOSCHKE.P C 

Remotely Piloted Research Aircraft Technology 
505*11*54 W78*70093 

Highly ManeiAierable Arrtraft Technology 
723-01-04 W78.70161 

LOVELL. R. R. 

Primary Eleetne Propulsion Systems 
506-22-22 W78-70223 

ShuRle Payload Definition: Space Flight Technology 

Experiments 

750-01-22 W78-7027T 

Shuttle Payload Definition Physics and Chemistry 

Expenments in Space 

750-01-52 W78-70273 

Eight-cm ton Thrxjster Experiment 
760-03-09 W78-70282 

Cryogenic Fluid Mairagament 

750-03-18 W78-70287 

Spacelab Two Phase Heat Transfer 
750-03-21 W7B-7028S 

Spacalab 0-G Combustion 

750*03-25 W78-70290 

LQWREY, D. 0 

Commumcations 

910-07-00 W78-70467 

Guidance and Navigation 

910-10-00 W78-7(M70 

M 

MANRY.C E. 

Guidance and Navigation 

910-10-00 VJ78-70469 

MARVJN.J G 

Computational and Expenmental Aarcthermodynamics 
506-26-11 W78-70250 

Space Shuttle Configuraticns and 

A a rother mody nam ICS 

506-26-31 W78-70254 

MAS8IER.P P 

Basic Norse Research 

505-03-15 W78-70017 

MATHAU8ER. E. E. 

Composites Durability Technology 

510-57-03 W78*70113 

SCAR-Structures and Materials Technology 
743-01-03 W78-70156 

MCADAM8. R E 

Paylaod Deployment and Retrieval Systems Simulation 
Development 

910-27-03 W78-70476 

MCCARTY. J. L 

Aircraft Landing Systems Efficiency Improvements 
505*08*33 W78-70065 

MCCOMB. H G 

Structural Design Methods 

505- 02-33 W78-70013 

MCCREIGHT.C R 

Heat Pipe Technology 

506- 16-31 W78-70175 

MCQONAIX). F. B 

Particle Astrophysics and Shuttle Experiment Definition 
188-46-56 W78-70382 

MCDONALD. T.W 

Wideband Data Transmission and Switching for the 
1980's 

310-20-29 W78-70435 

MCGARRY.F E. 

Software Engineering for Flight Mechanics 
310-10-23 W78-70426 

MCINTOSH. R. 

Right Testing of Heot Pipes 

506-16-36 W78-70178 

MCLAUCHLAN. J. M. 

Guidance and Control Technology for Planetary 

Missions 

186-68-54 W78-70365 

MCLEAN. F. E 

SCAR • Aerodynamic Performance Technology 
743-04-13 W78-7D159 

MENARD. W. A 

Gas Turbine Engine Pollution Reduction Technology 

505- 03-25 W78-70020 

MERCAKTL E. P. 

Data Collection Systems and Applications 
650-10-14 W78-70306 

MILLER. E R 

Development of an Induced Environment Contarmodtion 
Monitor (lECM) 

750-03-02 W78-70278 

MILLER. J E 

Technical Consultation Services 
643-10 01 W78-70299 

MILLER. J. L. 

Multi*KW Low Cost Earth Orbital Systems 

506- 23-59 W78-70237 

Electrical Power 

910-05-00 W78-70464 

MOACANIN. J 

Viscoelastic Properties of Polymers 
506-16-16 W78-70172 

Chemical Propulsion Research and Oovafopment 
506-21*45 W78-70219 
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MORRIS. J. P. 


MONITOR INDEX 


MORRIS, J.F. 

High Temperature Haat Prpos 
S06-16-32 

W7 8-70176 

MUGLER, J P.,JR 

Systems Engineering Analysts and 

Oate/lnformation 

Technology for Environmental Quality 
656-444)6 

W7S.70329 

MUMMA. M.J. 

Infrared and Radio Astronomy 
188-41-52 

W78-70374 

Advanced Infrared Astronomy 

and Laboratory 

Astrophysics 

196-41.54 

W78-70405 

MURACA, R. J. 

Laminar Flow Control 
514-55-03 

W78-70137 


N 


NEEDL£MAN. H. C. 

Airborne Expenment flatrcrms 
791-40'36 W78-7010t 

NELSON, K O. 

I^atiguo Damage in Steels and Composites 
BOS.01-21 W78-70002 

Composites Durebiltty Technology 
510 57-01 W78-70111 

NEUGEBAUEfl, M M. 

Magnetosphenc Physics Panicles and Panicle/Piold 
Interactions 

170-36-S6 W73«70333 

Ground'BBsed Observations of the Sun 
170-38*52 W78-70341 

NIEMANN. H B 

Absolute Pressure Molecular and Atomic Beam 
Calibration Techniques for Mass Spectrometers 
185*47>S1 W78-70349 

Instrument Developmant for Neutral Gas Composition 
and Density Measurements in Planetary Atmospheres 
185-47-52 W78-70350 

Development of Measurement Techniques far Gas and 
Ooud Particle Composition in High Pressure Atmospheres 
185-47-54 W78-70352 

Miniature Vacuum Pump Development for Noble Gas 
and Hydrogen Pumping on Atmospheric Entry Probes on 
Outer Planet Missions 

185-47-58 W78-70355 

NISHIQKA. K. 

Systems Engineering and Demonstration of an 
Automated Fire Weather Data System 
65C1-10-16 W78-70306 

NORRIS, O. D 

Advanced Imaging Systems Technology 
S06-18-15 W78-7O190 


O 


O'DELL, C R 

Cometaiy Obaeivetion and Theory 
173-4S-eO 

UV and Optical Astronomy 
188-41-51 

Interdisciplinary 8pace Science Research 
188-48-51 
0*KtEFE,J A 

Theoretical Studies 
195-22-02 
OBERBECR. V. R 

Impact Cratenng Experimental Studies 
195-21-03 
OCHELTREE, 5. L 

Elactro-Optical Sensor Technology 
506-18-23 
OQILVIE. K W. 

Particles end Panicle/Field fnteracttons 
170-36-55 
OLLENDORF, S 

Thermal Canister Expenment 
750-03-07 
OPP. A. 0. 

Particle Astrophysics 
188-46-56 

Gamma Ray Astronomy 
188-46-57 

X-ray Astronomy 
188-46-59 


W78 -70347 
W78-70373 
W78 -70391 

■W73-70399 

W78-7Q397 

W7 8-701 92 

W78-70332 

W7S-70281 

VV78-70383 

W78-70386 

W78-70399 


P 


PAINTER. J.E. 

Satellite-Aided 200-Mile Pishenes Coastal 2one 
682-10*11 W78-70317 

PARKER. J A. 

Hre Resistant Materials 

505-01*31 W78-70004 

PARKER, L C 

Digital Operations for General Aviation 
505-07.18 W78-70051 

General Aviation Air Traffic Flow Dynacnics 
505-10-18 W78-70076 


Aerial Applications Systems Paiformftnea Evsluatton and 
Measurement 

516-57-08 W78-70146 

PARNELL. T A. 

Particle Astrophysics 

188-46-56 W78-70384 

Advanced insuumentation 

910-13-00 W78-70472 

PAWUK. E. V. 

Ion Drive (SEP)/$pacecraft end Science Interacuans 
506-22-25 W78-70224 

MPD Thruster System Technology 
506-22-35 W78-70227 

PEAVEY. B. 

Image Processing Facility Performance Evaluation and 
Improvement 

310-40-39 W78-70447 

PETERS, N. 

Magnetics and Cryophysics 

506-25-29 W78-70243 

PETERSEN. R. H 

Loads Aeroelasticity and Structural Dynamics 
505-02-21 W78-70010 

Aerodynamic Test Methods and Instrumentation 
505-06-41 W78-70041 

Wing Body Aerodynamics 

505-08-51 W78-70O43 

Flight Dynamics 

505-06-61 W78-70046 

Oblique Wing Aerodynamics 

505-11-11 W78-70083 

PETERSON. V L 

Analytical Ftuid Dynamics 

505.08-11 W78.7CI034 

PETRASH. D A. 

Propulsion Pollution Reduction Research 
505-03-22 W78-70018 

Combustion arid AugmantatiOr) Systorns Technology 
505-04-32 W78-70024 

Fuels Research 

505-04-52 Vy76-70026 

Stratospheric Cruise Emission Reduction 
511-55-02 W78-70116 

Global Atmosphenc Sampling Program (GASP) 


QUANN, J J. 

Systems Engineanng Analysis snd Data/ Information 
Technology for OA Disciplines 

656-44-02 W78-70325 


RAMATY, R. 

Iheoretical High Energy Astrophysics 
188-46-60 W78-70390 

RASMUSSEN, D. 

InteractrvB Data Link Evaluation Study and Expenment 

656-44-os W78-70324 

REED, W. H.. Ill 

Loads, Aeroelasticity, and Structural Dynamics 
505-02-23 W78-7001 1 

Supersonic Cruise Aircraft Research-Active Control of 

Aeroelastic Response 

743-05.03 'W78.70160 

REEDER, J. P. 

Terminal Configured Vehicle Program 
513-52-13 W7B-70128 


REID, H. J. E., JR. 

Digital Operatrons Technology 
505-07-13 


W78-70050 


General Aviation Advanced Avionics 
512-52-03 W78-70125 

REINHARDT. V S 

Precision Ttma and Frequancy Sources 

310-10-42 W76-70428 

RENDE, J, 

Study of Concatenated Codes 
31D-20-28 W78-70434 

RICCIT1ELLO, S. R 

Aircraft Systems Operational Safety and Efficiency 
Impravement 


198-10-06 

W78-70417 

505-08-31 

W78-70064 

PHENIX. J. E 


RICE, W. £ 


Contingency In-Oibit Servicing Study 


Systen^ Engineenng and Analysis 


910-31-10 

W7a-704SB 

656-12-01 

W78-70322 

PJEREBON, R 


RIED, R C 


Real-Time Electronic Synthetic Aperture Radar fSAR) 

Space Operations Techniques 


Processor 


910-31-03 

W78-70484 

656-44-04 

W78-70327 

RIGGLE, P. 


PIERPONT, P, K. 


Orbiter Mission Commonalty Studies 


Analysis and Design 


186-68-87 

W78-70387 

505-06-33 

W78-70039 

ROBERTS, L 


PI LAND. R. O. 


Turbulence and Modelling 

• 

Nonterrestnal Resources in Space Construction 

505-06-21 

W78-7003B 

790-40-17 

W78-70258 

Airfoit and Wind Development 


PIRRAGUA, J. A 


505-0S-31 

W78-70038* 

Dynamics ol Plaitetaty Atmospheres 


Aviation Safety Operating Problems arid Survivability 

185-47-57 

W78-70354 

Materials NTSB Assistancel 


POLHAMUB. E. C 


505-08-21 

W78-70059 

Transonic Test Techniques and Instrumentation 

Rotoreraft Aerodynamic Performance 

Dynamics and 

505-06-43 

W78-70042 

Handling Qualities 


Advanced Flight Dynamics Research 


505-10-21 

W78-70077 

505-06.53 

W78.70O44 

VTOL Aerodynamic Performance 

and Handling 

POUACK»J B 


Qualities 


Structure of Planetary Atmospheres 


505-10-31 

W78-70079 

185-47-67 

W78-70357 

Inioragency and Industrial Assistance and Testing 

Theoretical Studies of Planetary Bodies 


505-11-41 

W78-70090 

185-50 61 

W79-70362 

Advanced Turboprop Program 

Installation 

POPPOFF. 1. G. 


Aerodynamics 


Instrument Systems for Measuremartt of Trace G as 

511-57-01 

W78-70118 

Constituents m the Stratosphere 


Rotoreraft Systems Flight Validation 


198-10-04 

W78-70413 

518-51-01 

W78-70147 

Development of New Instrument Systems 

for Detection 

RODGERS, J C 


of Trace Constetuents in the Stratosphere 


Automatic Data Handling 


198-10-06 

W78-70415 

310-40-36 

W78-70446 

Airborne Platform Support for Stratospheric Sampling 

ROUN8KI, A J. 


Program 


Precision Computer Control of Goddard NatworkTrackmg 

198-10-10 

W78-70418 

Systems 


Stratospheric Research 


310-20-32 

W78-70437 

198-30-02 

W7 8-70421 

ROMAN N Q. 


POTTER, R. A. 


Relatcvitv 


Relativity and Celestial Mechanics 


188-41-54 

W78-70376 

188-41-S4 

W78-70378 

RO8EN0HAI.J D. 


Low Gravity Superfluid Helium Advanced Technology 

Ultraviolet (UV) Optical Astronomy 


Development 


188-41-51 

W7 8-70370 

188-78-51 

W7B-70393 

ROBS. D. L 


POWERS, A. G 


Economical Earth Orbital Power System 


V/STOL Propulsion Research 


506-23-55 

W78-70236 

505-05-32 

W7 8-70030 

RQ^ER, R W. 


Venable Cyda Engine Components 


SCAR Fuel Tank Sealants 


51 1-56-02 

W78-70117 

743-01-01 

W78-70155 

PRIDE, R. A 


RUNCKEUJ F 


Advanced Aircraft Structures 


Propulsion Sysiem Integration 


505-02-13 

Wf78-70008 

505-04-13 

W78-70022 

PROBST, H B. 


RUSSELL Q. R. 


Advanced Propulsion Materials 


High- Power Lasor Systems Technology 


505-01-12 

W78-70001 

506-25-45 

W78-70249 

PUTNAM, T.W 


RVAN. R, € 


Airframe/ Propulsion System Interaction 


Space Vehicle Dynamics 


514-54-04 

W78-7013B 

506-17-39 

W78-70188 
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MONITOR IN0£X 


WILLIAMS. U. T. 


SANTARPIA. D E. 

High Speed Data Transfer S/Ku Band Components 
and Techniques 

506«2O'46 W78*70211 

SAUNDERS, N.T. 

Matensts for Advanced Tuibme Engines (MATE] 
S10.S3-02 W78-70t05 

Energy Efficient Engine 

716'01*02 W78-70149 

SAUNDERS, R S 
•‘Cometary Studies 

173-45-55 W78-70345 

Cometaiy instrumentation 

173-45-56 W78-70346 

JPL Planetology 

185-50-72 W78.70363 

JPL Planetology Instrument Development 
185-50-73 W78-70364 

Earth Based Lunar Observations 
195-23-01 W78-70400 

Laboratory Simulation 

195-23-03 W78-704O1 

Advanced Expenment Concepts 

195- 23-06 W78-70402 

Comets and Asteroids- 

196- 41-76 W78-70412 

SAWYER. W. C 

Future Military Aviation System Studies 
791-40-23 W78-70099 

SCHAEFER, D H. 

Automated Data Handling Techniques and Componerits 
506-20-26 W78-70207 

SCHMIDT. R. F. 

A Ground Antartna for Wideband Data Transmission 
Systems 

310-20-31 W78-70436 

8CHNECK. P. B. 

Computer Usage Techniques 

310-40*41 W70-7O449 

8CHWEIKHARD. W G 

Aerodynamic Plight Research 
505-11-14 ■ W78-70085 

Advanced Turboprop Program - Right Test 
511-57-04 W78-70120 

SCOTT; w. 

Formulation of Consumables Management Models 
910-31-01 W78-70482 

Development of Cryogemc PVT Algorithms for Space 
Applications 

910-31-02 W78-70483 

Formulation of Consumables Management Models for 
Advar^eed Systems Studies 

910-31-16 W78-70489 

SEIFF. A. 

Planetary Atmospheres-Strudure end Composition 
185-47-68 W78-703B8 

SELTZER. S. M. 

Stabilization and Control 

910-08-00 W78-704E8 

8ERAFINI.T.T 

Composites for Propulsion Components 

505- 01-32 W78-70005 

8KURE, L 

Brayton Isotope Power System IBIPS) 

506- 23-62 W78-70238 

8IEMER8. P. M. 

Shuttle Entry Air Data System (SHADS) 

760-04-02 W78-70294 

8IEVERS. Q. K. 

Quiat Oean General Aviation Turbofao (QCGAT) 
511-63-02 W78-70114 

S1VERTSON. W. E. 

Shuttle Payload Expenments Definition 
7500 1-23 W78-70272 

SLfMP. W. S 

Space Environmental Effects on Mstenals 
506-16-33 W70-7O177 

SUPER. LW 

ATS-6 Solar Cell Radiation Damage Expenment 
506-23-18 W78-70230 

SMITH. Q A. 

Impact of Spacecraft Timing Systems on Data 
Processing 

310-4042 ^ W78-704S0 

SMITH. J 0 

Efficient Spectrum Uulizaiion 
650-10-15 W78-70307 

SNOODY. w. a 

Environment Conditions 

910-47-CX) W78-70501 

SNYDER, C T. 

Noise Reduction Technology for Short-Haul Aircraft 
505-03-11 W78-70014 

Application of Gtiidancfi and Navigation Theory to 
Op-erations of Future Short-Haul Aircraft 
50S-07-1 1 W78-70O49 

Cockpit Avionics Automated V/STOL Avionics 
505 07-21 W78-700S2 

Integrated Corttrol for CTOU VTOL. and Rotorcrafi 
S05-07-31 W78-700S4 

General Aviation Aerodynamic Performance Technology 
505-10-11 W78-70073 


R/STOL Aircra ft Aerodynamic Performance and Handli ng 
Dualities 

505-10-41 W76-70080 

General Aviation Advanced Avionics Systems 
612-52-01 Vy78-70124 

System Technology Studies 

513-50-11 W78-70126 

STOL Operating Systems 

513-53-11 W78-70129 

VTOL Operetirig Systems Experiments 

513- 54-11 W78-70130 

Wake Vortex Minimization 

514- 52-01 W78-70133 

SPENCER N W 

Upper Atmosphere Research Program 
198-20-01 W78-70419 

STEPHENS, ,D. Q. 

Human Jtespcnse to Noise 

505- 09-13 W78-70067 

Aircraft tntenor Noisa Reduction 

505 09-23 W78-70068 

STERMER. R. L 

Solid State Data Recorder 

520-71-03 W78-70265 

STIEF. L J. 

Spectroscopy and Photochemistry of Planetary and 
Cometaiy Molecules 

185-47-55 W78-70353 

STRACK. W. C. 

Aerial Applications Dispersal Systems Evaluation and 
Improvement 

516-57-02 W78-70144 

SUODETH. D. 

Spacecrah Retneval Aids 

910-31-15 W78-70488 

SWANN, R T. 

Materials for Space Structures 

506- 16-23 W78-70174 

TPS Materials for Space Transportation Systems 

506-16-43 Vyf78-70iei 

SWENSON. B. L 

Infrared Imagery of Shuttle 

75004-05 W78-70296 

SWENSON, D. H. 

Development of a Shuttle Flight Expenment Drop 

Dynamics Module 

750-03-01 W78-70277 

SWIFT. C T, 

Microwave Radiometer 

750-03-10 W78-70283 

SYONOR.n L 

Radio Maine Instrumentation Development 
310-10-61 W78-70431 

SZIRMAY. 8. Z. 

Precision Pointing end Oontml Technology 

Development 

506-19-15 W78-70200 


TAPSCorr. R. J. 

Helicopter Aeroefasticity, Acoustics and Right 
Dynamics 

505-10-23 W78-70078 

TA8AKI. X K 

Distnbuted ComputatiGnal Research Faality 
310-10-20 W78-70424 

TAUSWOKTHE. R a 

Network Control and Data Processing Development 
310-40-72 W78-70451 

TAYLOR. H A.. JR. 

Advanced Techniques for the Measurement of Ion 
Composition and Dnft 

195-47-53 W78-70351 

THESSS. H. 

GSTDN System Optimaation 

310-20-47 W78-70438 

TIMOTHY. A. F 

Development of Experiments and Hardware for Solar 
Physics Research 

170-38-51 W78-70338 

Ground-Based Observations 

170-38-52 W78-70340 

Laboratory and Theoreticat Solar Physics 
170-38-53 W78-70343 

TOFT. P. D. 

Communication 

910-07-00 W78-70466 

Instrumeniatron 

910-13-00 W78-70471 

Manufactunng and Inspection 
910-21-12 W78-70474 

Meteorological Information Systems 
910-49-02 W78-70502 

TRAJNOR. J H 

Advanced Technological Development General Signal 
and Data Processing Electronics. Solid State Detectors 
188-78-51 W78-70392 

TRAtX, D. W. 

Navigation Accuracy Analysis 
310-10-80 W78-70430 


UCHIYAMA. A A 

Advanced Nickat'Cadmium and Probe Batlenes 
506-23-25 W78-70232 

UZZELL B 

Numenal Integration Numerical and Dyrtsmicdl 
Stability 

910-27-05 W78-70478 


Q.SRA Propulsion 


for Satellite Power 


Detectors below 10' 


VALERINO.M. F 

Quiet Propulsive Lft Tachnology - 
Support 
769-02-02 
VANIMAN.J L 
Thermal Control 
910-02-00 

VONT1E8ENHAU6EN. G. F. 

Non-Terrestnal Materials Utilization 
Systems 
790-40-39 
VORHEiTER. J. W, 

Cryogemc Technology for Cooling I 
Ketvin 

506-25-21“ 

VOBTEEN. L F. 

Composite Components (ACEE) 
734-01-13 

Composite Wing (ACEE) 

734-02-13 


WAiBERO.G 0 

Planatary Mission Support 

506-26-23 W78-70253 

WALLS. B F. 

Onboard Navigation. Inertial Sensors 
506-19-29 W78-70204 

WARD. J. J. 

Communications Technology Pfannmg 
650-20-01 W78-70310 

Disaster (^mmumcations Satellite 
682-10 05 W78-70315 

WARDELU A. W 

Fiber Optics Instrumentation for Oxidizer Tanks 
910-13-14 W78-70473 

WATERS. J. W 

Development of Submiliimater Wavelength Receivers 
506-18-35 W78-70195 

WEBER. R.J. 

Advanced Engine System Concepta 
505-05-52 W78-7C032 

SCAR Propulsion Teehnofogy 
743-03-22 W78-70158 

WEQENEH. J. A. 

Advanced Crew Activity Planning System 
910-31-08 W78-70485 

WEINREB. M. 

Gamma Ray Astronomy Observatory 
188-78-60 W78-70395 

WEI8SK0PF. Q. 

Algorithm Development- Development of Analytical Orbet 
Propagation Technique with drag 
910-26-00 W78-7047S 

WENGER. N. C. 

Propulsion Instrumentation Research 
505-04.62 W78-70027 

WeRt. J. L 

VOIR/SEASAT Follow-On Technology Readiness 
790-40-25 W78-70261 

WHITCOMB. R. T. 

Medium and Long Haul Cruise Aircraft Aerodynamics- 
and Flight Dynamics 

505- 11-13 W78-70084 

WHITE, J. B. 

Inform-ation Menagemenl System 
910-33-00 W78-70492 

WHITE, S 

Rotor Systems Research Ai/cratl (RSHA) Operations 
518-51-03 W78-70148 

Rotor Systems Research Aircraft (RSRA) 

745-01-03 W78-70164 

WHITING. E. E. 

Advanced Electronics and Matenats Raseerch 

506- 15-21 W78-70167 

Surface Physics and Computational Chemistry 

506-16-11 W78-70170 

WHITTEN, R C 

Magnetosphane Physics - Particles and Pamcle/Photon 
Interactions (Aeronomy) 

170-38-56 W78-70335 

WILKES. O. R. 

Thermal Control Coatings 

506-16-39 W78-70179 

WILUAMB. J.T. 

Astronomical High Resolution Sensors 
506-18-16 W78-70191 
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WILUS, E. A. 


MONITOR INDEX 


wims, £. A. 

Advanced General Aviation Proputsron Research 
505-05-62 W78-70033 

WiaOH, R Q. 

Engme Dynamics and Performance Research 
SOS-OS-22 W78-70029 

Non-Axtsymmetnc Mazzld Aero-thermodynamtcs 
505-11-22 W7a-70086 

WINKEUTEIN. Jl A 

Orgital Systems Deveiopmem 
310-20-67 W78-70442 

WOLfF. E. A. 

Communrcations Satellite Applications Systems Studios 

W3-t0.02 W78-70302 

Public Service Communications Satellite (PSCS) 
682-10-13 W78-70318 

WOODRUFF, J J 

Communications and Nevigstrort Expenmejit Definition 

64S-2S-41 W78-70304 

WOOL6TON, D S 

MissiOA Support COmputrng Systems and Techniques 

310-10-22 W78-7CW^25 


Y 


Y0UNQ,D L 

Long Ufa Advanced Propulsion Systems for Planetary 
Spacecraft 

S06-21-25 W78-70216 

Long Dfs Space Storabfe Propulsion Systems 
Technology 

52S-71-05 W78.70270 

Propufsion Contamination Effects Module - PCEM - 
Spacecraft Experiment 

750-03-12 W78-70284 

PropeirantCampatibilitywiih Mdteriafdfor Long Duration 

Missions 

186-68-62 W78-70366 

AmtucTe Control Propulsion 

910-D4-D3 W7S-70462 

YOUNG, J P. 

Payload Eitvironments and Dynamics 
506-17-36 W78-70187 

YOUNG, L E. 

Solar Array Technology and Environmental Impact for 
Sofar Electric Propulsion ISEPJ 

506-22-29 W78-70225 

Shicttte Operational Right Test of the Solar ’'Electric 

Proputsion Solar Array 

750-03-04 W78-702B0 


Z 

2JEMIANSKI, J. A. 

Engma Component Improvement Program 
S11-54-02 


W78-7011S 
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Development of a Thin^Film Josephson-Junciion for 
Millimeter and Submillirneter Wavelenpih Applications 
ia8»7B-56 W78.7&39A 


1 , 

RTOP 


ACCESSION 

NUMBER 1 


NUMBER 


Listings in this index are arranged alphabetically 
by Responsible NASA Organization The title 
of the RTOP provides the' user with a brief de- 
scription of the subject matter The accession 
number denotes the number by which the cita- 
tion and the technical summary can be located 
within the Summary Section The titles are 
arranged under each Resportsible NASA Organ- 
ization in ascending accession number order. 


Am*« R«M«rch CorfUr, MoffoK Pitid, Calif. 

Fatigue Damage in Steels and Composites 
505-01-21 W78-70002 

Fire Resisisnc Materlala 

505-01-31 W78-7O0O4 

Loads, AeroefasUcity and Smictural Dynamics 
505-02-2 1 VV78-7001 0 

Moise Reduction Technology for Short-Haul Aircraft 
505-03-11 W78-70014 

AnalyVcal Fluid Dynamics 

505-06-11 W78-70034 

Turbulence and Modelling 

505-06-21 W78-70036 

Airfoil and Wind Development 
505-06-31 W78-70038 

Aerodynamic Test Methods and Instrumentation 
505-06-41 W78-70041 

Wing Body Aerodynamics 

505-06-51 W78-7004-3 

Flight Dynamics 

505-06-61 W7S-7004-6 

Application of Outdance and Navigation Theory to 
Operations of Future Short-Haul Aircraft 
505-07-1 1 W78-70049 

Cockpit Avionics Automated V/STOL Avionics 
505-07-21 W78-700S2 

Integrated Cortuol for STOL and Rotorcraft 
505-07-31 W78-70054 

Aviation Safety Operating Problems and Survivability 
Materials NTSB Assistance! 

505-08-21 W78-70059 

Aircraft Systems Operational Safety and Efficiency 
Impravenr^ent 

505-08-31 W78-70064 

Acceptance of Aircraft Operations - Technology 
Assessment 

505-09-11 W78-70066 

Flight Management Systems 

505-09-31 W78-70069 

Simulation Technology for Aeronautics 
605-09-41 W78-70071 

Oeneral Aviation Aerodynamic Performance Technology 
505-10-n W78-70073 

Roiorpraft Aerodynamic Performance. Dynamics and 
Handling Qualities 

505-10-21 W78-70077 

VTOL Aerodynamic Performance and Handling 
Qualities 

505-10-31 W78-70079 

R/STOLAircraftAerodynamic Performance and Handling 
Qualities 


505-10-41 W78-70080 

Hybnd RotoryAirship Flight Controls and Aerodynamic 
Performance 

505-10-51 W78-7O082 

Oblique Wing AerOdyOdmicS 

505*11-11 W78-70083 

Interagency and Industrial Assistance and Testing 
505-11-41 W7C-70090 

Applied Mathematics and Computer Science 

505- 15-31 W78-70094 

Short Haul Air Transport Conceptual Design Studies 

781-40-11 W78-70096 

Military V/STOL Aircraft Conceptual Design Studies 

791-40-21 W7S-70098 

Utility Air Vehicfe System and Concept Studies 
791-40-31 W78-70100 

Aeronautical Systems & Planning Analysis 
791-40-41 W78-70102 

Fre-Resistant Matenals Engineering 

510-56-01 W78-70108 

Composites Durability Technology 

510- 57-01 W7S-70111 

Advanced Turboprop Program - Installation 

Aerodynamics 

511- 57-01 W78-70118 

General Aviation Advanced Avionics Systems 

512- 52-01 W78*70124 

System Technology Studies 

513- 50-11 W78-70126 

5T0L Operating Systems 

513-53-11 W78-70129 

VTOL Operating Systems Experiments 

513- 54-11 VWS-70130 

Advanced Rotorcraft Design and Application Studios 

514- 50-01 W78-70132 

Wake Vortex Minimization 

514- 52-01 W78-70133 

Human Factors in Aviation Safety 

515- 51-11 W78-70138 

Short-Medium Range Advanced Technology Aircraft 

Design Studies 

Sie-50-01 W78-70139 

Rotorcrafi Systems Flight Validation 
518-51-01 W7S-70147 

SCAR Fuel Tank Sealants 

743- 01-01 W78-70165 

Tilt Rotor Research Aircraft 

744- 01-01 W78-70162 

Qiriet Shon-Haul floseerch Aifcraft (CSflA) 

769-02-01 W7B-70165 

Advanced Electronics and Matenals Research 

506- 15-21 W78-70167 

Surface Physics and Computationat Chemistry 

506-16-11 W78-70170 

Heat Pipe Technology 

506-16-31 W78-70175 

TPS Materials and Systems Evaluation 
506-16-41 Vy78-70180 

Precision Pointing and Control Video Inertial Pointing 

Systems 

506-19-11 W78-70198 

Cryogenic Technology for Cooling Detectors below 10 

Kelvin 

506-25-21 W78-70241 

Radiant Energy Conversion 

506-25-31 W78-70244 

High-Power Laser Systems Techncrcgy 
506-25-41 W78-70247 

Computational and Expenmental Aemtherriedynamics 

506-26.11 W78-70250 

Planetary Probe Aerothermodynamic Technology 
506-26-21 W78-70252 

Space Shuttle Configurations and 

Aeroiherjnodynami cs 

506-26-31 W78-70254 

Infrared Imagery of Shunie 

750 04-05 W78-70296 

OEX Thermal Protection Expermtents 
7S0 04-06 W78-70297 

SyStams Engineering and Demonstration of an 
Automdied Fire Weather Data System 
650-10-16 W78-70308 

Advanced Video Systems 

650 60-10 W7B-70311 

Interactive Data Link Evaluation Study and Experimeni 
656-44-01 W7B-70324 

Magnetosphenc Physics - Particles and Particles/Field 
Interaction 

170-36-55 W78-70331 

Magnetosphenc Physics ■ Particles and Particle/Photon 
Interactions (Aeronomy) 

170-36-56 W78.70335 

Atmospheric Chemical Physics - Processes in rianetary 
Atmospheres. Comets, and Interstellar Space 
185-47-66 W78-70356 

Structure of Planetary Atmospheres 
185-47-67 W78-70357 


Planetary Atmospheres-Struetura and Composition 
185-47-68 W7B-70358 

Theoretical Studies of Planetacy Bodies 
185-50-61 W78-70362 

Theoretical Astrophysics 

188-41-51 W78-70368 

Infrared Emission Line Porgnzatioit Astronomy 
188-41-55 W7e-7Q379 

Impact Cratering Experimental Studies 

195- 21-03 W7B-70397 

Chemical and Isotopic Studies of Meteontes 

195*21-04 W78-70398 

Planetary Astronomy and Supporting Laboratory 
Research 

196- 41-67 W78.70407 

Instrument Systems for Measurement of Trace Gas 

Constituents in the Stratosphere 
198-10-04 W78-70413 

Stratosphene Aerosol Chemistry and Physical Stale 
198-10 05 W78-70414 

Development of Hew Instrument Systems for Detection 
of Trace Constituents in the Stratosphere 
198-10-06 W78-70415 

Airborne Platform Support for Stratospheric Sampling 
Program 

198-10-10 W78-70418 

Stratospheric Research 

198-30-02 W78-70421 


Qoddard InsL for Space Studios. Naw Yoific. 

Development of a Thin-Film Josephson-Junction for 
Utllimeter end Submillimeter Wavelength Applications 
188-78-56 W78-70394 

Qoddard Spaca Flight Centar, Graanbalt. Md. 

Right Testing of Heat Pipes 

506-16-36 W7B.70178 

Payload Environments and Dynamics 
506*17-36 W78-70187 

Astronomical High Resolution Sensors 
506*18-16 W78-70191 

High Resolution Lasers 

506-18-26 W78-70193 

Multiftinetion Mierewaves fpr Environmental Sensing 
506-18-36 W78-70196 

Precision Pointing and Coratrol Advanced Components 
506-19-16 W7B-7020t 

Onboard Navigation Near-Earth Satellitss 
506*19*26 W78-70203 

Automated Data HandLng Techniques and Components 
506-20*26 W78-70207 

High Speed Data Transfer S/Ku Band Components 
end Techniques 

506-20-46 W78-70211 

Auxiliary Ion Propulsion for MMS Application 
506-22-16 W78-70222 

ATS-6 Solar Cell Radiation Damage Expenment 
506-23-16 W78-70230 

Thermal Canister Experiment 

750-03-07 W78-70281 

Technical Consultation Services 
643-10-01 W78-70299 

Communications Satellite Applications Systems Studies 
643-10-02 W78-70302 

Communications and Navigation Expenment Definition 
645-25-41 W78-70304 

Data Collection Systems and Applications 
650-10-14 W7B-70306 

CHnIisn Applications of Global Positioning System 
(GPS1 

650-10-17 W78-70309 

Advanced Communications Research. 

650-60-11 W78-70312 

Design of Software Communications Components 
650-60-99 W7B-70314 

Land Mobile Communications Satellite Systein Design 
682-10-08 W78-70316 

Satellite-Aided 200-Mile Fisheries Coastal Zone 
6S2-10-11 W78-70317 

Public Service Communtcations Satellite (PSCSI 
682-10-13 W7B-70318 

Electronic Mail Study 

682-10-15 W78-70319 

Data Managamezit Systems Engineenng and Analysis for 
Qsmate 

656-12-01 W78-70320 

Systems Engmeenng Analysis and Dats/Jnformation 
Technology for OA Disciplines 

656-44-02 W78-70325 

Particles and Particle/Piold Interactions 
170-36-55 W78-70332 

Panicle and Panicie/Photon Interactions 
(Atomosphe/ic-Megnetosphenc Coupling) 

170-35-56 W7B-70336 

Developmeni of Solar Spacelab Expenment and 
Hardware 

170-38-51 W78-70337 
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Hugh L Diyden Flight Research Center, Edwards, Catif. 


RESPONSIBLE NASA ORGANIZATION INDEX 


Ground Besed Observations of th» Sun 
170»38’5Z W70.7O339 

Experiment Development - Labontory and Theoretical 
Solar Physics 

170-30-53 W78-70342 

Comets and Intertteirar Manor 

173-45-51 W76-70344 

Absolute Pressure Moteculer and Atomic Beam 
Calibration Techniques for Mass Spectrometers 
105-47-51 W78-70349 

Instrument Development for ffeutrol Gas Composition 
and Density Measurements -in Plenetary Atmospheres 
1S5-47-S2 W78-70350 

Advanced Techniques for the Measurement of Ion 
Composition and Dnft 

1S5-47-53 W78-70351 

Development of Measurement Techniques for Gas and 
Qoud Particle Composition in High Pressure Atmospheres 
105^7-54 W78*70352 

Spectroscopy end Photochentistcy of Pltnetaiy 
Cometary Mofeeules 

185-47-55 W78-70353 

Oynamics of Planetary Atmospheres 
185-47-57 W78-70354 

Miniature Vacuum Pump Development for Noble Gas 
and Hydrogen P-umpmg on Atmospheric Entry Probes on 
Outer Planet Missions 

185- 47-58 W78-70355 

UV and Optical Astronomy 

188-41-51 W78-7D369 

Infrared and Radio Astronomy 

186- 41-52 W76-70374 

Par Infrared Astronomy 

186-41-55 W70-7O30O 

Peaicle Astrophysics ar>d Shuttle Expenment Deflrntjon 
180-46-56 W78-70382 

Gamma Ray Astronomy 

188-48-57 W78-70385 

X ray Astronomy 

188-48-59 W78-70386 

TTteoretical High Energy Astrophysics 
188-4S-EO W78-70390 

Advanced Technologicet Oevefopment, General Signal 
and Data Processing Electronics, Solid State Detectors 
188-78-51 W78-70392 

Gamma Ray Astronomy Observatory 
188-78-60 W78-70395 

Theoretical Studies 

195-22-02 W78-703S9 

Ground-Based Infrared Astronomy 
19B-41-50 W78-70403 

Radio and Radar Planetary Studies 
190-41-51' W70-7O4O4 

Imaging Studies of Comets 

19B-41-5Z W76-70405 

Advanced Infrared Astronomy and Laboratory 

Astrophysics 

195-41-54 W76-70406 

Upper Atmosphere Research Pmgram 
198-20-01 W70-7O419 

Distnbuted Computatiooal Research Facility 
310-10-20 W76-70424 

Mission Support Computing Systems and Techniques 
310-10-22 W78-70425 

Software Engineanng for Flight Mechanics 
310-10-23 W78-70426 

Attitude - Orbit Analysts 

310-10-26 W70-7O427 

Precision Time and Frequency Sources 
310-10-42 W70-7O420 

Adv&nced User Ranging Systems Oevelopmam 
310-10-43 W78-70429 

Network Timing and Synchronization Technology 
310-20-27 W70-7O433 

Study of Concatenated Codes 
310-20-28 W78-70434 

Wideband Data Transmission and Switching for the 
1980s 

310-Z0-29 W78-70435 

A Ground Antenna for Wideband Data Transmission 
Systems 

310-20-31 W76-70438 

Precision Computer Controi of Goddard Network Tracking 
Systems 

310-20-32' W7B-70437 

G3TDN System Optimization 

310-20-47 W7B-70438 

STDN Signal Study 

310-20-48 » W78-70439 

Evolution of Operations Support Computing into the 
1960s (DEMOS) 

310-40-26 W78-70445 

Automatic Data Kanditng 

310-40-36 W78-70446 

image Processing Facility Performance £ve1oet>on end 
Improvemant 

010 40-39 W78-70447 

PDCCN0T Payload> Operations Control Center 
Computational System of the 1980s 
310-40-40 W70-7O44a 

Computer Usage Techniques 

310-40-41 W78-70449 

impact of Spacecraft Timing Systems on Data 
Processing 

310-40-42 W78-7CM50 


Contingency In-Orbit Seivicmg Study 
910-31-10 W78-70486 

SpBcecreft Retrievel Aids 

910-31-15 .W78-70488 


H 


Hugh L Dryden Flight BiWirth Center, Edwerde. CtUf. 
Kyperaonic Aircraft Structures Technology 
505-02-14 W78-70009 

Flight Loads and AeroelasUcity 
505-02-24 W78-70012 

Aerodynamie Right Expehmanis 
505-06-34 W78-70040 

Wing-Body Aerodynimics 

505-06-54 W78-70045 

Right Dynamics 

505-06-64 W70-7OO48 

Analytical Redundancy Management for Flight Control 

Systems 

505-07-34 W78-70055 

Knowledge of High Altitude Atmosphenc Processes 

505-08-14 W78-70056 

General Aviation Maneuverability. Safety and 

Parformencd Impxovemem 

505-10-14 W78-70075 

Aerodynamic Flight Research 
505-11-14 W78-70085 

High-Speed Aircraft Aerodynamics 
505-11-24 W78-70088 

Remotely Piloted Research Aircraft Technology 
505-11-54 W78-70093 

Advanced Turboprop Program - Flight Test 

511- 57-04 W78-70120 

Drgitel Fiy-By-Wire Flight Expenment 

512- 51-04 W76-70123 

Wake Vortex Minimizelion 

514-52-04 W78-70135 

Airframey Propulsion System Interaction 
514-54-04 W78-70136 

YF-12 Flight Experiments 

516-61-04 W78-70141 

Energy Efficient Transport Flight Research 
516-53-04 W78-70t43 

Highly Maneuverable Aircraft Technology 
723-01-04 W78-701S1 

SCAR Structures and Matensls Testing 
743-01-04 W78-70157 

SCAR Stability & Control Technology 

743- 05-04 W7B-70161 

Tilt Rotor Research Aircraft 

744- 01-04 W78-70163 


Jet Propulaton tab . Calif. Inst, of Tech , Pasadena 
Basic Noise Research 

505-03-15 W78-70017 

Gas Turbine Engine Pollution Reduction Technology 

505-03-25 W78-70020 

Aviation Safety Technology - Applied Fluid Mechanics 

505- 08-25 W78-70062 

Rre Resrsiant Matanals Engineenrtg 

510-56-05 W78-70109 

Propenies of Matenals for Electronic Applications 

506- 15-25 W78-70169 

ViscMiasiic Properties of Polymers 

506-16-15 W78-70172 

Space Vehicle Dynamics 

50B-17-3S W78-70186 

Advanced Imaging Systems Technology 
506-18-15 W78-70190 

Oevalopment of Submillimeter Wavelength Receivers 
506-18-35 W78-70195 

Highly Raliabfa Sensor Technology Predictable 
Long-Life 

506-18-45 W78-70197 

Precision Pointing and Control Technology 
Oevelopmefit 

506-19-15 W78-70200 

Artificial Intelligence for Integrated Robot Systems 
506-19-35 W78-70205 

Microwave Components and Techniques 
506-20-45 W78-70210 

High Capacity Data Storage and Display Fiber Optics 
Data Links 

608*20-55 W78-70212 

Long Life Advanced Propulsion Systems for Planetary 
Spacecraft 

506*21-25 W78-70216 

Advanced Solid Propulsion and Pyrotechnic Concepts 
506-21-35 W78-70218 

Chemical Propulsion Research and Oeveloprpent 
500*21-45 W7a*70219 

Ion Dnve iSEP)/Spaeecraft and Science Interactions 
506-22-25 W78-70224 

MPD Thruster System Technology 
606-22-35 W70-7O227 

Planetary Solar Cell and Blanket Research and 
Technology 

500-23-15 W78-70229 


Advanced Klckel-Cadmlum and Probe Batteries 
506-23-25 W78-70232 

Thermoelectric Thermionic Energy Conversion 
500-23-35 W78-70233 

Economicel Earth Orbital Power System 
506-23o5S W78-70Z36 

High Performance Power Systems 
506-23-66 W78-70239 

Applied Mathematics 

506-25-25 W76-70242 

High-Power User Sterns Technology 
506*25-45 W78-70249 

Advanced Automation Needs Analysis 
790-40-15 W78-70257 

VOiR/SEASAT Follow*0n Technology Readiness 
790-40-26 W78-70261 

Sp-ecebome Antenna and Microwave Systems 

Technology Study 

790*40-35 W78-70Z63 

Large Deployable Antenna Technology Development 

524- 70-05 W78-70268 

Long Life Space Storable Propulsion Systems 

Technology 

525- 71-05 W78-70270 

Development of a Shuttle Flight Expenment Drop 

Dynamics Module 

750-03-01 W7B-70277 

Propulson Contamination Effects Module - FCEM- 
Spacecraft Experiment 

750-03-12 W7B-70264 

Space Calibration of Solar Cells 
75CK03-20 W78-70288 

Techrvicat Consultation Seivices 
643*10-01 W78-70300 

Large Deployable Antenna Shuttle Expenment 
645*25-02 W7S-70303 

Efficient Spectrum Utilization 

650-10-15 W78-70307 

End*to*End Data System Concepts Study 
656*44-03 W78-70326 

Real-Time Electronic Synthetic Aperture Radar (SAR) 
Processor 

656-44-04 W78-70327 

Evaluetion/Modification of DuMer Compression for the 
LANDSAT O Thematic Mapper 

650-44-05 W76-70328 

Magnetosphenc Physics Particles and Particle/ Field 
Interactions 

170*36*55 W78-70333 

Ground-Based Observations of the Sun 
170-38-52 W7B-70341 

Com eta ry Studies 

173-45-55 W78-70345 

Cometary Instrumentation 

173-45-50 W78-70346 

Atmospheric Expanmant Development 
185-47-71 W7B-70359 

Theoretic^] Studies * Planetary Atmospheres 
185*47*72 W78.70360 

Ionization and Rate Processes an Planetary 

Atmospheres 

185*47*74 W78-70351 

JPL Pianetofogy 

185-50*72 W78-7O303 

JPL Pianetofogy Instrument Development 
155-50*73 W78-70364 

Guidance and Control Technology for Planetacy 

Missions 

180*68*54 W7S-7O305 

Propellant Compatibility with Materials for Long Duration 

Missions 


186-68-62 

W78-7O3B0 

Orbiter Mission Commonality Studies 
188-68-87 

W7B-70367 

UV and Optical Astronomy 
188-41-51 

W78-70371 

Ground-Based Radio Astronomy 
188-41*52 

W7B-70375 

Rsfatrvity 

188*41*54 

W78-70377 

Gammfl*Ray Astronomy 
188-46-57 

W7S-70387 

Earth Based Lunar,-Observstions 
195-23-01 

W78-70400 

'Laboratory Simulation 
195*23*03 

W78 *70401 

Advanced Expenment Concepts 
195-23-06 

W78-70402 

Ground-Based Optical Asirortomy 
196-41-71 

W78-7O408 

Ground-Based Infrared Astronomy 
196*41-72 

W78 -70409 

Radio and Radar Planetary Studies 
196-41-73 

W78-70410 


Ground-Based Large Infrared Telescope Support 
190-41-75 W78-70411 

Comets end Asteroids 

196*41*76 W78-70412 

Stratospheric Research, Field Measurements Program 
198-10-06 W70-7O416 

Laboratory Measurements/Siratosphenc Research 
198-20-03 W70-7O42O 

Thooreiicel Studies/StratospheriO Research 
198-30-03 W76-70422 
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Lewis Research Center, Clevelancf,'Ohio» 


Advanced TeFeoperator Technology Development 
189.51-04 W78.70423 

Navtgation Accuracy Analysts 
310*10.60 W78-70430 

Radio Metnc Instrumentation Development 
310-10-61 W78.70431 

X*6and Uplink Development 

310*10*64 W78-70432 

Antenna Systems Development 
310-20-65 W78-70440 

Radio Systems Oavelopment 

310-20-66 W78-70441 

□igrtal Systems Development 
31 0-20-67 W78-70442 

Station artd Network Monitor & Control Technology 
Deveroprnent 

310-30-68. W78-70443 

Traclcing Station Systems Technology 
31 0-30*69 W78-70444 

Network Control and Data Processing Deveiopment 

310*40-72 W78-70451 

Network Productivity Research 
31 0-40*73 W78-704B2 

Ground DemonstrationoCScrtsor and Display Augnnented 
Control For Shuttle Remote Manipulator System {RMSl 

907-41-16 W78-70454 

Attitude Control Propulsion 

810-04-03 W78-7046Z 

K 

John F KenrMdy Space Cerrter, Coco# Seech. Fla. 
Communication 

910-07-00 W78-70466 

Ffistru mentation 

910-13-00 W78‘70471 

Manufacturing and Inspection 
910-21-12 W78-70474 

Cryogenics 

910-37-04 W78-70496 

Meteorological InformatKin Systerns 
910*49-02 W78-70502 


Ungtoy ReiMrch c:*niter, Ungley Station. Va. 

Structure] Composites and Adhesives 
505-01-33 W78-70006 

Advanced Aircraft Structures 
505-02-13 W78-70008 

Loads. Aeroelasticrty, and Structural Dynamics 
505-02-23 W78.70011 

Structural Design Methods 

505-02-33 W78-70013 

Propulsion Noise Research 

505*03*13 W78-70016 

Basic Combustion end Pollution Research 
505*03-23 W78-70019 

Propulsion System Intagretion 
505*04-13 W7B-70022 

Hypersonic Propulsion Technology 
505*05*43 W78-70031 

Computational Aerodynamics' 

505-06*13 W78-70035 

Drag Reduction 

505-06-23 W78.70037 

Analysis arni Design 

505-06-33 W78-70039 

Transonic Test Techniques and Instrumertteiion 
505*06.43 W78-70Q42 

Advanced Flight Dynamics Research 
505*06*53 W78-70D44 

Flight Dynamics 

505-06-63 W78-70O47 

Digital Operations Technology 
505-07*13 W78-70050 

Cockpit Avionics Technology 

505-07-23 W78-70053 

Aviation Sa-fety Technology - Flight Safety 
505-08-23 W78-70061 

Aircraft Landing Systems Efficiency Improvements 
505-08-33 W78*70065 

Human Response to Noise 

505*09*13 W78-70067 

Aircreft Intenor Noise Reduction 
505-09-23 W78-70068 

Flight Management 

505-09-33 W78-70070 

Application of Flight Simuldbon Technology 
505.09.43 . W78-70072 

General Aviation Aerodynamics an^ Handling Qualities 
Technology 

505-10-13 W78-70074 

Helicopter Aeroelasticity. Acoustics and Flight 
Dynamics 

505-10-23 W78-70078 

R/STOL Aeroacousties end Loads 
505.10*43 W78-70081 

Medium and Long Haul Cruise Aircreft Aerodynamics 
and Flight Dynamics 

505*11-13 W78-70084 

Combat Vahlcre and Missile Aerodynamics and Flight 
Dynamics 

505-11*23 W78-70087 

Hypersonic Aircraft Aerodynamics and Flight Dynamics 
505*11-33 W78-70089 


Interagency and Industrial Assistance and Testing 
505-11-43 W78-70092 

Applied Mathematics and Computer Scienco 

505- 15-33 W78-7O09S 

Air Transportation System Studies 

791*40*13 W78-70097 

Future Militdiy Aviation System Studies 
791-40-23 W78-70099 

Systems artd Planrung Analysis 
791-40-43 W78-70103 

General Aviation System Studies 
791-40-53 W78-701O4 

Integrated Programs for Aerospace-Vehicle Design 
510-54-03 W7B-70106 

Composites Durability Technology 
510-S7-03 W78.70113 

Digital F|y-by-Wife Flight E)ipenment 

512-51-03 W78-70122 

General Aviation Advanced Avionics 

512- 62-03 W78-70125 

Systems Technology Studies 

513- 60*13 W78-70127 

Terminal Configured Vehicle Program 

513*52-13 W7B-70128 

Rotary Wing VTOL Operatirig Systems Experiments 

513 54-13 W78-70131 

Wako Vortex Minimization 

514*62*03 W78-70134 

Laminar Flow Control 

514- 55-03 W78-70137 

Advanced Transport Aircraft Technology 

516-50-23 W78-70140 

Energy Efficient Transport 

516-53-03 W78-70142 

Aerodynamics of Aerial Applications Aircraft and 

Systems 

516-67*03 W78-7014S 

Rotor Systems Research Aircraft (RSRA) Operafrons 

518-51-03 W78-70148 

Highly Maneuvenng Aircraft Technology 
723-01-03 W78.70150 

Composite Components (ACEE) 

734*01 *1 3 W78-701 52 

Composite Wing (ACHE) 

734-02-13 W78-70153 

SCAR-Structures and Maienals Technology 
743-01-03 W78-70156 

SCAR -'Aerodynamic Performance Technology 
743-04-13 W78-70159 

Supersonic Cruise Aircraft Research— Active Control of 
Aeroelastic Response 

743*05*03 W78-701 60 

Rotor Systems Research Aircraft iRSRAf 
745*01*03 W78-70164 

Advanced Electronics and Matenal Science 

506- 15-23 W78-70168 

Materials for Space Structures 

506^16-23 W78-70174 

Space Environmental Effects on Matanals 
506-16-33 W78-70177 

TPS Materials for Space Transportation Systems 
506*16*43 VV78-70181 

Advanced Space Structures 

506-17-13 VSr78-70182 

Vehicle Design Methods 

506*17*23 W78.70184 

Space Vehicle Dynamics 

506*17*33 W78-7018S 

Infrared Ultrasensitive Detectors 
506-18-13 W78-70189 

ElactrO'Optical Sensor Technology 
506-18-23 W78-70192 

Broadband Microwave Radiometer Techrtology 
506*18.33 W78-70194 

Preeisjon Pointing and Control Advanced 

Spacecrsft/Exponment Systems 
506*19* 1 3 W78-701 99 

Onboard Navigation Landmark Trackers 
506-19-23 W7B-70202 

On-Board Data Processing 

506-20-23 W78-70206 

Solid State Device Technology 
506-20-33 W73.7020S 

Artalysis of Environmental Impact of Launch Vehicle 

'Effluents 

506*21.33 W78-70217 

Plasma Core Reactor Research 
506-24-13 W78-70240 

Photon-Matter Intereciions 

506-25-33 'W78-70246 

High Power Laser Systems Technology 
506*25*43 W78-70248 

Space Vehicle Aarothennodynainics and Cortfigursiion 

Technology 

506*26*13 W78-70251 

Planetary Mission Support 

506*26*23 W78*70253 

Space Shuttle Development Support 
506-26-33 W78-70255 

Study of Advanced Oiobal Informstion Service System-s 

730-40-13 W78.70256 

Technology Readiness for Global Service Missions 
790-40.23 W78-70260 


Advanced Mission Concepts - Technology Requirements 
of integrated Earth-to-Geosyrvchconous Space 
Transportation Systems 

790-40-33 W78-70262 

Solid State Data Recorder 

520*71*03 W78.70265 

Multipurpose * User Oriented Software IMUST) 
520*72*03 W78*70266 

Systems Techr^ology Studies 

524-70-03 W78-70267 

CASTS- Composrto for Advanced Space Transportation 

Systems 

524-71*03 W78-70269 

ShuTlle Payload Expenments Definition 
750*01*23 W78-70272 

Defimtion of Physics and Cheimstry Experiments in 

Space 

750*01*53 W78-70274 

Long Ouratton Exposure Facility Project 
760 02*03 W78-70276 

Laser Heterodyne Spectrometer for Spacelab 
750 03-03 W78-70279 

Microweve Radiometer 

750 03*10 W78.70283 

Landmark Tracking and Idencilication 
750*03*14 W78-70285 

Annular Suspension and Pointing System (ASPSl Flight 
Verification 

750*03-15 W78-70286 

Shuttle Entry Air Data System (SEADS) 

750 04-02 W78.70294, 

Shuttle Infrared Leeside Temperature Sensirtg (SILTSl 
750 04 04 W78-70295 

Systems Engineering Analysis and Data/ Information 
Technology for Environmental Quality 
656-44-08 W78-70329 

LawU Reseerch Center, Cleveland, Ohio. 

Advanced Propulsion Matenals 
505*01*12 W78-70001 

Fatigue, Life Prediction Methods and Fatigue Control 
505-01-22 W78-70003 

Gamposttes for Propulsion Components 
505*01*32 W78-70OQ5 

Engine Composite Structures 

505*02-12 W70-7OOO7 

NoiSe Reduction Technology 

505*03*12 W78-7001S 

Propulsion Pollution Reduction Research 
505*03*22 W78-700I8 

Irtlet and Nozzle Research 

505-04-12 W78-70021 

Fan Compressor and Turbin© Technology 
505-04-22 W78-70023 

Combustion and Augmentation Systems Technology 
505-04-32 W78-70024' 

Power Transfer Research 

505*04*42 W78-70025. 

Fuels Research 

505 04*52 W78-70026 

PrOpulSiCrt lAStrurnentatiOrk Research 
505-04-62 W7B-70027 

Propulsion Controls Research 
505 05-12 W78-70028 

Engine Dynamics and Peifoirriance Research 
505*05-22 W78-70D29 

.V/STOL Propulston Research 
505*05*32 W78-70030 

Advanced Engine System Concepts 
505*05*52 W78-70032 

Advaneod General Aviation Propulston Research 
5C©*05.62 W78-70033 

Aircraft Propulsion Systems Safety Technology 
505-06*22 W78-70060 

Non-AxiSymmetnC Nozzle AerOthermOdynamiOS 
505-11-22 W78-70086 

Interagency and Industrial Assistance and Testing 
505-11-42 W78-70O91 

Matenais for Advanced Turbine Engines (MATEI 
510*53*02 W78-70105 

Aeroeiasiccrty of Turbine Engines 
510-55*02 W78.70107 

Engine Composites Durability 

510- 57*02 W78-70112 

Quiet. Ctean General Aviation Turbofan (QCGA7) 

511- 53*02 W78-70114 

Engine Consponent Improvement Program 

511-54-02 W78-70116 

Stratospheric Cruise Emission Reduction 
61I-65-C2 W7B-70116 

Variable Cycle Engine Components 
511-56-02 W78-70117 

Advanced Turboprop Program 
511-57-02 W78-70119 

Helicopter Transmission Systems Technology 
511*58*02 W78-70121 

Aenal Applications Otspeisal Systems Evaluation and 
Improvement 

Sie.S7*02 W78-70144 

Energy Efficient Engine 

716-01*02 W78-70149 

Quiet Clean Short-Haul Expeiimental Engine 
738*01*02 W78-70154 

SCAR Propulsion Technology 
743-03-22 W78-70158 
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Quiet Propulsive Lift Technology - Q5RA Propulsion 
Support 

769-02-02 W70-7O16B 

Physics end Chems&try of Solids 
506-16-12 W78-70171 

Advanced Materials, Manufacturing, and Lubrication 
Processes 

506-1 6-22 W78-70173 

High Temperature Meet Pipes 
606-16-32 W78-70176 

Composite Structures Analysis and Design Methods 
506-17-22 W78-70183 

High Speed Data Transfer. Advanced Microwave 
Amplifiers 

506-20-42 W76-70209 

Auxiliary Ion Thruster System Technology 
506-22-12 W78-70221 

primary ElectnC Propulsion Sys-temS 
506-22-22 W78-70223 

Electric Propulsion Research and Advanced Concepts 
506-22-32 W78-70226 

Solar Cell Technology 

506-23-12 W78-70228 

Electrochemical Research and Technology 
506-23-22 'W78-70231 

Spacecraft charging end High Voltage Plasma Effects 
506-23-42 W78-70234 

Multi^KW Low Cost Power Systems Management 
506-23-52 W78-70235 

Braytoit l-sotope Power System (B1P5) 

506-23-62 W78-70238 

Ion Cyclotron Gas Excitation 

506-25-32 W78-70245 

Shimfo Payload PefinitKjn, Space Flight Technology 
Expenments 

750-01-22 W78-70271 

Shuttle Payload Oeftnition Physics and Chemistry 
Expenmantsln Specs 

750-01-52 W78-70273 

Eight-cm Ion Thruster Expenment 
750-03-09 W78-70282 

Ciyogeme Ruid Management 
750-03-18 W78-70287 

Spacelab Two Phase Heat Transfer 
750-03-21 W78-70289 

Spacelab 0-G Combustion 

750-03-25 W78-70290 

Technical Consultation Sendees 
643-10-01 W78-70301 

Communications Technology Planning 
650-20-01 W78-70310 

High Power Transmitter Technology 
650 60-14 W78-70313 

Djssster Communications Satellite 
682-10-05 W78-70315 

Global Atmosphenc Sampling Program (GASP) 
198-10-06 W70-7O417 

Propulsion 

910-03-02 Vy78-70459 

Lyndon B Johnson Bpaco Center, Houston, Tex. 

Aviation Safety RSiT - Fira Technology 
505-08-27 W78-70063 

Fire Systems and Full Scale Test 
510-56-17 W78-70110 

Nonterrestriai Resources in Space CoJistruction 
780-40-17 W78-702SB 

Ortmer Expenments (OEX) 

750-04-01 W78-70293 

Systems Engineering and Analysis 
656-12-01 W76-70322 

Ultraviolet Stellar Spectrometer Development for Space 
Shuttle 

188-41-51 W78-70372 

Thermal Control 

910-02-00 W78-70456 

Attitude Control Propulsion 

910-04-00 W78-70480 

Electneal Power 

910-05-00 W78-70463 

CommunFcationa 

910-07-00 W78-70465 

Guidance and Navigation 

910-10-00 W78-70469 

Fiber Optics Instrumentation for Oxiduer Tanks 
910-13-T4 W70-7O473 

AlQomhm Davelopmont •Dmlopmerrt of Analytical Orbit 
Propagation Technique with drag 
910-26-00 W78-70475 

FaylaPd Deployment arxf Retneval Systems Simulation 
Davelopmem 

910-27-03 W78-70476 

Advanced Mission Design Prototype System 
910-27-04 W78-70477 

Numerial Integration, Numencal and Dynamical 
Stability 

910-27-05 W78-70478 

Development of Methods (or Studying Orbit Design. 
Contnol. and Lifetime 

9T0-27-07 W78-70479 

Formulation of Consumables Management Models 
910-31-01 W78-70482 

Development of Cryogenic PVT Algonthms for Space 
Applications 

910-31-02 W7 8-70483 


Space Operations Techniques 
910-31-03 W78-70484 

Advanced Craw Activity Planning System 
910-31-08 W78-70485 

Space Dabrts 

910-31-13 W78-70487 

Forroulatio-n of Consumables Management Models for 
Advanced Systems Studies 

910-31-16 W78-7D4S9 

Advanced Technology— Nonvolatile Semiconductor 
Memoty 

910-32-00 W78-7O490 

Information Management Systems 
910-33-00 

SystenfLS Engineering Analysis 
910-35-00 W78-70493 

Mechemcal Systems 

910-36-00 VV78-70494 

Matenals 

91Q-3B-00 W78-70497 


W78-70491 


M 


Marshall Spac* Flight Center. Kuntavine, Ala 
Knowledge of Almbsphene Proeasaaa 

505- 08-19 W78‘70a58 

Thermal Control Coatings 

506- 16-39 W78-70179 

Space Vehicle Dynamics 

606-17-39 W78-70188 

Onboard Navigation Inertial Sensors 
506-19-29 W78-70204 

High Capacity Data Storage and Display Archival Data 
Storage Technology 

506-20-59 W78-70213 

High'Densrty Circuit Technology: Computer-Aided 
Design and Testing 

506-20-69 W78-70214 

Advanced Reusable High Density and Dual-Fuel Engine 
Technology 

506-21-19 W78-70215 

JANNAF Support - Plume Technology Working Group 
506-21-49 W78-70220 

Solar Array Technology and Eixvrronmeniat Impact for 
Solar Eleetnc Propulsion fSEPJ 
506-22-29 W78-70225 

Multi-KW Low Cost Earth Orbital Systen^s 
506-23-59 W78-70237 

Magnetics and Cryophysics 

508-25-29 W78-70243 

Asse&smer^t of Enabling Technology for Future 
Missions 

790-40-19 W78-70259 

Non-Terresmat Mat«na!$ Utilitailon for Satellite Power 
Systems 

790-40-39 W78-70264 

Definition of Physics and Chemistry Expenments (PACE) 
in Space 

750-01-S9 W78-70275 

Development of an Induced Enveronment Contamination 
MonnordECMf 

750-03-02 W78-70278 

Shuttle Operational Flight Test of the Solar Electric 
Propulsion Solar Array 

750-03-04 W78-70280 

Geophysical Ruld Ftow Experiments on Spaqelab 
750-03-26 W78-70291 

TnbologTcal Experiments in 2!ero Gravity 
750-03-27 W78-70292 

Shuttle Technology Payload Program Support 
750-05-01 W78-70298 

Systems Engmeanng and Analysts 
6S6-12-01 W78-70321 

Data Technology Assessment 
656-2V02 W78-703Z3 

Disciptine Center for Data Management 
656-50-01 W78-7O330 

Farticle & Panicle Field Interactions 
170-36-55 W78-70334 

Cometfiiy Obseivation and Theory 
173-45-60 W78-70347 

Cometaiy Physics 

173-46-60 W78-70348 

UV and Optical Astronomy 

188-41-51 W78-70373 

Relatrvity and Celestial Mechanics 
188-41-54 W78-70378 

Paitida Astrophysics 

188-46-56 W78-70384 

Interdisciplinary Space Science Research 
188-48-51 W78-7C391 

Low- Gravity Suparfluid Helium Advanced Technoiogy 
Development 

188-78-51 W78-70393 

Advanced Mission Study > 12 Meter X-Ray 

Observatory 

188-78-60 W78-70396 

Man-Systems-Vahicla Integration 

907-41-00 W78-70453 

Structures 

910-01-00 \V7B-70455 

Thermal Control 

910-02-00 W78-70457 


Propulsion 
910-03-00 

Attitude Control Propulsion 
910-04-00 
Elactneal Power 
910-05-00 

Comnnunicattons 
910-07-00 

Stabilization and Control 
910-08-00 

Guidance and Navigation 
910-10-00 

Advartced Instrumentation 
910-13-00 

Software Processes 
910-28-00 

Space Operations Techniques 
910-31-00 

Information Mane gament System 
910-33-00 
Cryogenics 
910-37-00 
Matanals 
910-38-00 
Aerothermbdynamics 

910-39-00 W76-70499 

Sirnulaticn (Advanced Hybri-d Computing System • 
AHSq 

910-42-00 W78-70500 

Environment Conditions 

91O-47-00 W78-70501 


W78-704S8 

W78-70461 


W78-70464 


W78-70467 


W78-70466 


W78-70470 

W78-70472 


W78-70480 


W78-70481 


W78-70492 


W78-70495 


W78-7049B 


N 


National Aeronautics etid Spece Administration, 
Weshington. D. C. 

Development of Expariments and Hardware for Solar 
Physics Research 

170-36-51 W78-70338 

Ground-Based Observatloru 

170-38-52 W78-70340 

Laboratory and Theoretical Solar Physics 
170-30-53 W78-70343 

Ullraviolet (UV) Optical Astronon^y 

188- 41-51 W78-70370 

Relativity 

189- 41-54 W78-70376 

Infrared Astronomy 

188-41-65 W78-703B1 

Particle Astrophysics 

186-46-56 W78-70363 

Gamma Ray Astronomy 

188-46-57 W78-70386 

X-ray Asironomy 

188-46-59 W78-70389 

National Technology Labe., Bay taint Louis, Mbs. 
Data Collection System Development 
650-10-13 W78-70305 


w 


Wallop* Station, Wallop* (aland. Va. 

Digital Operstions for General Aviation 
505-07-18 

Knovsdedge of Atmosphere - Advanced 
Techniques 
505>08-ia 

General Aviation Air Traffic Ffow Dynami 
505-10-18 

Airborne Expenment PJatforms 
79 MO-36 

Aan'al Applications Systems Performance 
Measurement 
516-57-08 


W7 8-70051 
Measuremem 


W78-70057 


W70-7O1O1 
Evaluation and 
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195*21*03 

W78-70397 






W78-70352 


W78-70397 

310-30-69. 

185-47*55 




W78-703B3 

195 21-04 

W78.70398 






W78-70353 


W78-70398 

310-40-26 

185-47-57 




W78-70354 

195*22*02 

W78-70399 






W78-70354 


W78-70399 

310-40-36 

185*47-58 




W78-70355 

195-23*01 , 

W78-70400 








W78-70400 

310 40-39 

185 47-66 




W78-7035G 

195-23-03 

W78-70401 






W78-70356 


W78-70401 

310-40-40 

185 47-67 




W78-70357 

195*23*06 

W78-70402 






W78-70357 


W78-70402 

310-40-41 

185-47-68 




W78-70358 

196*41*50 

W78-70403 






W78-7Q358 


W78-70403 


185-47-71 




W78-70359 

196-41*51 

W78-70404 

310-40-42 





W78-70359 


W78-70404 


ia5.47.72 




W78-70360 

196-41*52 

W78*70405 






W78*70360 


W78-70405 


185*47-74 




W78-70361 

196*41.54 

W78-70406 






W78-70361 


W7 8-70406 

310-40-73 

185-50-61 




W78-70362 

195-41-67 

W78-70407 






W78-70362 


W78-70407 

505*01*12 


FISCALYEAR 1978 


W78-70408 
W78-70408 
- W78-70409 
W78.70409 
W78-70410 
W78-70410 
W78-70411 
W78-70411 
.. W78-70412 
W78-70412 
W78-70413 
W78-70413 
- _ - W78-70414 

W78-70414 

- - . W78.70415 

W78-70415 
W78-70416 
W78-70416 
W7 8*704 17 
W78-70417 
W78.70418 
W78*70418 

W78-70419 

W78-70419 
----- W78-70420 

W78-70420 
_ __ _ W78-70421 

W7B-70421 

- W78-70422 

W78-70422 

W78-70423 

W78-70423 

- - - - . W78-70424 

W7 8-70424 

W78-70425 

W7 8*70425 
- - W78*70426 

W78.70426 
W78*70427 
W78-70427 
_ _ W78-70428 
W78-70428 
M M - W78-70428 

W78-70429 
- ~ - W78-70430 

V^8-70430 
- - W78-70431 
W78-70431 
W78-70432 
W78-70432 
W78-70433 
W78-70433 
W78.70434 
W78-70434 
W78-70435 
W78.70435 
W78-7043B 
W7e-70436 
W78-70437 
W78.70437 
W78-70438 
W78-70438 
W78-70439 
W78-70439 
W78-70440 
W78-70440 
W78.70441 
W7 8-70441 
W78-70442 
W78-70442 
W78-70443 
W78-70443 
W78-70444 
W78-70444 
W78-70445 
W78-70445 
W78-70446 
W78-70446 
W78-70447 
W78-70447 
W78*70448 
W78-70448 
W78-70449 
W78-70449 

W7 8*70450 
W78-70450 
W78-70451 
W78.70451 
W78.704S2 
W78-70452 
„ W7 8-70001 
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R70P NUMBER INDEX 


50B01-21 
SOS-01 -22 
605-01 '31 
505-01-32 
505-01-33 
505-02-12 
505-02-13 
505-02-14 
505-02-21 
E05-O2-23 
505-02-24 
505-02-33 
505-03-11 
505-03-12 
505-03-13 
505-03-15 
505-03-22 
505-03-23 
505-03-25 
505-04-12 
505-04-13 
505-04-22 
505-04-32 
505-04-42 
505-04-52 
505-04-62 
505-03-12 
505-05-22 
505-05-32 
505-05-43 
505-05-52 
505-05-62 
505-06-11 
505-06-13 
505-06-21 
505-06-23 
505-06-31 
505-06-33 
505-06-34 
505-06-41 
505-06-43 
505-06-51 
505-06-S3 
505-06-54 
505-06-61 
505-06-63 
505-06-64 
505-07-11 
S05-07-13 
505-07-13 
505 07-21 
505-07-23 


W78-70001 
W78-70002 
W78-70002 
W78-70003 
W78-70003 
W78-70004 
W7 8-70004 
W7 8-70005 
W7 8-70005 
W78-70006 
W78-70006 
W7B-70007 
W78-70007 
W78-7000S 
W78-70006 
W78-70009 
W78-70000 
W78-70010 
W78-70010 
. W78-70011 
W78-700T1 
W78-70012 
W78-70012 
W70-7OO13 
W78-70013 
W78-70014 
W78-70014 
W78-70015 
W78-70015 
W78-70016 
W78-70016 
W78-70017 
W78-70017 
W78-70018 
W78-70018 
W78-70019 
W78-70019 
W78-70020 
W78-70020 
W78-70021 
W78-70O21 
W78-70O22 
W7 8-70022 
W78-70023 
W78-70023 
W7 8-70024 
W78-70024 
W78-7002S 
W78-70025 
W78-70026 
W78-70026 
. W78-70O27 
W78-70027 
, W78-70028 
W78-70028 
„ W78-70O29 
W7 8-70029 
W7 8-70030 
W7 8-70030 
W7 8-70031 
W7 8-70031 
W7 8*70032 
W78-70032 
W78-70033 
W7 8-70033 
W78-70034 
W78-70034 
W78-70035 
W76-70035 
W78-7003S 
W78-70036 
W78-70037 
W78-70037 
W78-7003B 
W78-70038 
W78-70039 
W78-70039 
W78-70040 
W78-70040 
W70-7OO41 
W78-70041 
W78-70042 
W78-70042 
W78-70043 
W78-70043 
W78-70044 
W78-70044 
W78-70045 
W78-70045 
- W78-70046 
W7 8-70046 
. W78-70047 
W76-70O47 
W78-70048 
W78-7004a 
W7S-70O49 
W78-70049 
W78-70050 
W78-70050 
W78-70051 
W78-70051 
W78-70052 
W78-70052 
W78-70053 
W78-70D53 


505-07-31 — 

505-07-34 -- 

505-08-14 

505-03-18 
505-08-19 
505-08-21 
5Q5-08-22 
505-08-23 » 

505-08-25 

SOS-08-27 . 


505-08-31 MM.. 
5O5-0B-33 
505-09-11 
505-09-13 
505 09-23 
505-09-31 
505-09-33 
505-09-41 M H« 

505-09-43 

505*10-11 

505-10-13 

505-10-14 

505-10-18 

505-10-21 

505-10-23 

505-10-31 

505-10-41 . 

505-10-43 

505-10-51 

505-11-11 M 

505-11-13 

505-11-14 

505-11-22 

505*11*23 

505-11-24 . M M 

505*11*33 M M 

505-11-41 MMM 

505-11-42 _ __ 

505-11-43 

505-11-54 

505-15-31 

505-15-33 

505- 15-21 

506- 15-23 
506-15-2S MM _ 
506-16-11 .MM. 
506-16-12 
506-16-15 M - 
506-16-22 


S06-16-23 

508-16-31 

506*16*32 


506 - 16-33 


MM W78-70054 
W78-70054 
__ W78-70055 
W78-70055 
MM W70-7OO56 
W78-70056 
. W7$-70057 

W78-70057 
M W78-70068 
W78-70058 
M W7B-70059 
W78-70059 
W78-70060 
W78-70060 
. W78-70061 

Vy78-7006T 
... W78-7O062 
W78-70062 
_ W78-70063 
W78-70063 
MM W78 -70064 
W78-70064- 
M W78-70065 
W78-70065 
W78-70066 
W7e-7006B 
W7a-70067 
W7&-70067 
W78.70068 
W78-700&8 
_ W78-7O069 

W7 3-70069 
M W78-70070 
W78-70070 
_ W78-70071 I 

W78-70071 ! 
MM W78-70072 ! 

W78-70072 
M. W78-70073 ' 
W78-70073 
W78-70074 
W78-70074 
W78-70075 
W78-70075 
W78-70076 
W78-70076 
W78-70077 
W78-70077 
W78-70078 
W78-70078 
W78-70079 
W78-70079 
M. W78-70080 
W78-70080 
M.M W78-70081 
W78-70081 
. W78-70082 
• W78-70082 
M W78-70083 
W78-70083 
_ W78-70084 
W78-70064 
. W78-70095 

W78-70085 
W79-700S6 
W78-700S6 
„ W78-700a7 
W78-700a7 
M W78-700a8 
W73-70088 
. . W78-70089 
W78-70089 
. M M W78-70090 
W78-70090 
.MM W78-70091 
W78-70C91 
_ W78.70092 

W78-70092 
M W78-70093 
W78-70093 
W78-70094 
W78-70094 
W78-70095 
W78-70095 
W78-70167 
W73-70167 
W78-70168 
W78-70168 
.. W78-70169 
W78-70169 
M. W78-70170 
VV78-70170 
MM W78-70171 
W78.70171 
M W78-70172 

W78-70172 

W78-70173 

W78-70173 

W78-70174 

W78-70174 

W78-70175 

W73-7017S 

W78-70176 

W78-70176 

W78-70177 


W78-70177 

506-16-36 W78-70178 

W78-70178 

508-16-39 MH « H H.W7e-70179 

W7B-70179 

508-16-41 M M M W7e-70180 

W78-70180 

S06-16-43 W76-70181 

W78-70181 

506-17-13 M - - - W78-70182 

W7 8-70182 

506-17-22 , M MM W78-70183 

W7 8-70183 

506-17-23 M M M MM - W78-70184 

W7 8-70184 

505- 17-33 W78-70185 

W78-70185 

506- 17*35 W78-70186 

W78-7018S 

506*17-36 M M W78-70167 

W7B-70187 

506-17-39 M M. _M M. W7B-7O180 

W78-7O180 

508-18-13 - W78-70189 

W78-70189 

506-18-15 W78-70190 

W78-70190 

508-18-10 W7S-70191 

W78-70191 

506-18-23 M W78-70192 

W78-70192 

506-18-26 . . M M M - W78-70193 

W78-70193 

506-18-33 MMMMM MM- - - W78*70l94 

W70-7O1S4 

506-18-35 M MMMMM — W78-70135 

W78-70t95 

506-18-36 W7B‘70ia6 

W7S-70196 

506-18-45 M MM W78-70197 

W78-70197 

506-19*11 W78-70198 

W78.70198 

506-19-13 - W78-70199 

W70-7O199 

506-19-15 W70-7O2OO 

W76-70200 

506-19-16 M M W76-70201 

W76-70201 

506-19-23 - -- -- -- M W76-70202 

W78-70202 

506-19-28 W78-70203 

W7B-70203 

506-19-29 MM W78-70204 

W7 8-70204 

5QS-19-35 _W78-7020S 

W78-70205 

506-20-23 , M M W70-7O2O6 

W76-70206 

SOe-20-2 6 W7B-70207 

W7B-70207 

50B-20-33 M W78-70208 

W7 0-70208 

506-20-42 W7S-70209 

W7S-70209 

506-20-45 W76-70210 

W76-70210 

606-20-46 M -MM W78-70211 

W76-70211 

S06-2O-85 W78-70212 

W7 8-702 12 

50B-2O-S9 M -mW7S-70213 

W76-70213 

506-20-69 W78-70214 

W78-70214 

506-21-18 M M mmW78-70215 

W78-70215 

506-21-25. W76-70216 

W7 8-702 16 

506-21-33 M W78-70217 

W7 8-70217 

506-21-35 M W78-70218 

W7 8-70218 

606-21-45 m - W78-70219 

W7 8-702 19 

506-21-49 W78-70220 

W7 8-70220 

606-22-12 M M MM M mmW78-70221 

W7 8-70221 

506-22-16 - M M.M W78-70222 

W7B-70222 

506-22-22 mm -m m m m MM W78-70223 

W78-70223 

506-22-25 MM. M M - W78-70224 

W78-70224 

506-22-29 MM _ M W78-70225 

W78-70225 

506-22-32 M W78-70226 

W78-70226 

506-22-35 W78-702Z7 

W78-70227 

506-23-12 . . W78-70228 

W78-70228 

506-23-15 . _ M M - W78-70229 

W7 8-70229 
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H7QP NUMBER INDEX 


506-23-16 

506-23-22 

506-23-25 

506-23-35 

506-23-42 

506-23-52 

506-23-55 

506-23-69 

506-23-62 „ 

506-23-65 

506-24-13 

506-25-21 

506-25-25 _ ^ 

506-25-29 

506-25-31 

506-25-32 _ 

508-25-33 ™ 

506-25-41 „ _ 

506-25-43 _ 

506-25-45 » _ 

506-26-1 1 

506-26*13 

506-26-21 

506-26-23 - _ 

506-26-31 . ^ 

506-26-33 

510-S3-02 

510-54-03 - 

510-55-02 

510-56-O1 

510-56-05 

510-56-17 

510-57-01 

510-57-02 

510- 57-03 

511- 53-02 
511-54-02 
511-55-02 
511-S6-02 
511-57.01 
511-57.02 

511- 57-04 
61 1-58-02 . 

512- 51-03 _ 

512-51-04 „ 

512-52-Dl 

512- 52-03 _ 

513- 50-11 „ 

513-50-13 - 

513-52-13 _ 

513-53-11 
513-54-11 
513-54-13 . »> 


W78-70230 
W78-70230 
W78-70231 
W78-70231 
W78-70232 
W78-70232 
W78-70233 
W78-70233 
W78-70234 
W78-70234 
W78-70235 
W78-70235 
W78-70236 
W76.70236 
W78-70237 
W78-70237 
W78-70238 
W78-70238 
W78-70239 
W7 8-70239 
W7B-70240 
W78-70240 
W78-70241 
W7B-70241 
W78-70242 
W78-70242 
W78-70243 
W78-70243 
W78-70244 
W78-70244 
W78-70245 
W78-70245 
W78-70246 
W78-7024B 
W78-70247 
VSf78-70247 
W78-70248 
W78-70249 
W78-70249 
W78-70249 
W78-70250 
W78-70250 
W78-70251 
W78-70251 
W78-70252 
W78-70252 
W78-70253 
W78-70253 
W78-702S4 
W78-70254 
W78-70255 
W78-70255 
W78-70105 
W78-70105 
W78-70106 
W78-70106 
W78-70107 
W78-70107 
W78-7O108 
W78-7O10B 
W78-70109 
W78-70109 
W78-70110 
W78-70110 
W78-701111 
W78-70111 
W78-70112 
W78-70112 
W78-70113 
W78-70113 
W78-70114 
W7 8-701 14 
W78-70115 
W78-701 1 S 
W73-701 1 6 
W78-70116 
W79-701 1 7 
W78-701 1 7 
W7 8-701 18 
W78-70118 
W78-70119 
W78-701 1 9 
W7B-70120 
W78-70120 
W78-70121 
W78-70121 
W78-70122 
W78.70I22 
W78-70123 
W78-70123 
W78-70124 
W78-70124 
W78-70125 
W78-70125 
W78.70126 
W78.70126 
W78-70127 
W78-70127 
W78-70128 
W78-70128 
W78-70129 
W78-70129 
W7S.70130 
W78-70130 
W78-70131 


514-50-01 

514-52-01 

514-52-03 

514-52-04 

514-54-04 

514- 55-03 

515- 51-11 
516*50-01 

516- 50-23 
516-51-04 
516-53-03 
516-53-04 
516-57-02 
516-57-03 
516-57-08 
518-51-01 
518-51-03 
520-71-03 
520-72-03 
524-70-03 
524-70-05 

524- 71-03 

525- 71-05 
643-10*01 


643-10.02 

645-25-02 

645-25-41 

6SO-10-13 

6SO-10-14 

650-10-15 

650-10-16 

650-10-17 

650-20-01 

650-60-10- 

650-60-11 

650-60-14 

650-60*99 

656-12*01 

656-21-02 
656*44*01 
656-44-02 
656-44-03 
656-44-04 
656-44-05 
656-44-08 
656-50-01 
682*10 05 
682-10-08 



W78-70131 
W78-70132 
W78-70132 
W78.70133 
W78-70133 
W78-70134 
W78-70134 
W78-70135 
W78-70135 
W78-70136 
W7 8-70136 
W78-70137 
W78-70137 
W78-70138 
W78-70138 
W78*70139 
W78.70139 
W78-70140 
W78-70140 
W78-70141 
W78-70141 
W78-70142 
W78-70142 
W78-70143 
W78-70143 
W78-70144 
W78-70144 
W78-70145 
W78-70145 
W78-7014B 
W78.70146 
W78-70147 
W78-70147 
W78-70148 
W78-70148 
W78-70265 
W78-70265 
W78-70266 
W78-70266 
W78-70267 
W78.702B7 
W7 8-70268 
W78-70268 
W78-70269 
W78-70269 
W78-70270 
W78-70270 
W78*70299 
W7 8*70299 
W78*703O0 
W78-70300 
W78-70301 
W78-70301 
W78-70302 
W78-70302 
W78-70303 
W78-70303 
W78-70304 
W78-703O4 
W78-70305 
W78.70305 
W78-70306 
W78-70306 
W78-70307 
W78-70307 
W78-70308 
W78-70308 
W78-70309 
W78-70309 
W78-70310 
W78-70310 
W78.70311 
W78-703I1 
W7 8-7 03 12 
W78-70312 
W7 8-7 03 13 
W78-70313 
W78-70314 
W78.70314 
W78-70320 
W78.70320 
W78-70321 
W7 8-70321 
W78-70322 
W78-70322 
W78-70323 
W70-7O323 
W7 8-7 0324 
W78-70324 
W70-7O325 
W78-70325 
W76-70326 
W78-70326 
W70-7O327 
W78-70327 
W78-70328 
W7B-70328 
W7B-70329 
W78-70329 
W78-70330 
W78-70330 
W7 8-7031 5 
W7 8-7031 5 
W7 8-70316 
W7 8-7031 6 


682-10-11 

682-10-13 

682-10-15 

716-01*02 

723-01-03 

723 01-04 

734-01-13 

734-02-13 . 

733-01-02 

743-01-01 

743-01-03 

743-01-04 . 

743-03-22 

743- 04*13 . 
743*05-03 . 
743.05.04 

744- 01-01 

744- 01*04 

745- 01*03 
750-01-22 
750-01-23 . 
750-01*52 ► 
750-01-53 . 
750-01 -59 
750-02-03 
750-03-01 
750-03-02 
750-03-03 
750-03-04 
750-03-07 
7S0-03-09 
750-03-10 
750-03.12 
750-03-14 
750 03-16 
750-03-18 
750-03*20 
750-03-21 
750-03-25 
750-03-26 
750-03-27 
750-04-01 
750-04-02 
750-04-04 
750-04-05 
7SO-04-OG , 
750-05-01 
769-02-01 . 
769-02*02 
790-40^13 , 
790-40-15 
790*40*17 „ 
790-40-19 ^ 


W78-70317 
W78.70317 
W78-70318 
W78.70318 
W78-70319 
W78-70319 
. W78-70149 
W78-70149 
W78-70150 
W78-70150 
W78-70151 
W78-70151 
W7 8-70152 
W78.70152 
W78-70153 
W78-70153 
W78-70154 
W78-70154 
W78-70155 
W78-70155 
_ . W78-70156 

W78-70156 
_ W78-70157 
W78-70157 

„ W78-701 58 

W78-701S8 
W78-701S9 
W78-701 59 
_ , W78-701 60 

W78-701 60 
M M - W70-7O161 
W7B-701 B1 
^ „ W78-701 62 

W78-70162 
M H W78-70163 
W78-70163 
. W78-70164 
W78-70164 

. W78-70271 

W7 8-70271 

- W78-70272 
VV78-70272 

- W78-70273 
W78-70273 

- W78-70274 
VV7 8-70274 
W78-70275 
W7 8-70275 

~ W78-70276 

W78*70276 
W78-70277 
W78-70277 
W78-70278 
W76-70278 
W78-70279 
W78-70279 
W78-70280 
W78-70280 
W78-70ZB1 
W78-70281 
W78.70282 
W78-70282 

- W78-70283 
W78-70283 
W78.70ZB4 
W78-70284 
W78.70285 
W78-70285 
W78.70286 
W78-70286 
W78-70287 
W78-70287 
W7e-70288 
W78.702B8 
W78-702B9 
W78-70289 
W78-70290 
W78-70290 
W78-70231 
W78-70291 
W78-70292 
W78-70292 
W78-70293 
W78-70293 
W78-70294 
W78-70294 
W78-70295 
W7 8-70295 

M W78-70296 
W7 8*70296 
^ - W78-70297 

W7 8.70297 

- M W78-70298 

W7 8-70298 
W78-70165 
W78-70165 
W78-70166 
W7 8-701 66 
. W78.70256 
W78-702S8 
- - - W78-70257 

W78.702S7 
. W78-70258 
W78-7025B 
W78-70259. 
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RTOP NUMBER'/NDEX 


790-40*23 

790-40-25 

790 40-33 „ „ „ 

790-40-35 . „ „ 

790- 40-39 „ _ 

731-40-n __ 

791- 40-13 

791-40-21 

791-40-23 „ „ 

791-40-31 
791-40-33 . 

791-40-41 
791-40-43 
791-40 S3 
907-41-00 
907-41-16 
910 O1-00 
910 02-00 

910-03-00 
910-03-02 
910-04-00 __ 

910-04-03 • _ 

910-05-00 

910-07-00 - - - 


910-08-00 

910-10-00 

910-13-00 


910-13-14 

910-21-12 

910-26-00 

910 - 27-03 

910-27-04 

910 - 27-05 

910-27-07 

910-28-00 

910-31-00 

910-31-01 

910-31-02 

910-31-03 

910-31-08 

910-31-10 

910-31-13 

910-31-15 

910-31-16 

910-32-00 



W78-70259 

W78-7O260 

W78-702B0 

- W78-70261 
W78-70261 

- W78-70262 
W78-70262 

„ . VST78-70263 

W78-70263 

- W78-70264 
W78 -70264 
W78-70096 
W78-70096 

_ ^W78-70097 
W78-70097 
W7&-70098 
W78-70098 
W78-70039 
W73-70099 
W78-70100 
W78-70100 

- W78-701O1 
W78-70101 
W78-70102 
W78-70102 

> W78-70103 

W78-70103 
W78-70104 
W7e-70104 
W78-70453 
W78-70453 
W7S-704S4 
W78-704S4 
W78-704S5 
W78-70455 
W78-70456 
W78-70456 
W78-704S7 
W78-70457 

» W78-70458 

W78-70458 
W78-70459 
W78-70459 
W78-7O4B0 
W78-7O460 
W78-70461 
W78-70461 

- „ W7S-70462 

W78-70462 

W78-70463 

W78-70463 

W78-70464 

W7S.70464 

W78-70465 

W78-70465 

W78-704S6 

W73-70466 

W79-704S7 

W78-70467 

- W7B-70468 
W78-70468 
W78-70469 
W78-70469 
W7S-70470 
W7B-70470 
W78-7047t 
W78-70471 
W78-70472 
W78-70472 
W78-70473 
W78-70473 
W78-70474 
W78-70474 
W78-70475 
W78-70475 
W78-70476 
W7e-70476 
W78-70477 
W7B-70477 
W78-70478 
W78-70478 

_ ^ W7B-70479 
W78-70479 

_ ^ W78-70480 
W7S-7O480 

^ W7B-704S1 
W78-70481 

W78-70482 

W78-70482 

„„ „ W7S-70483 

W78-70483 
W78-70484 
W78-70484 

__ W78-70485 
W78-704S5 

„ W78-7046B 

W78-70486 
W78-70487 
W78-70487 
W78-70488 
W78-7048d 
W78-70489 
W78-70489 
W78-70490 
W78-70490 


910-33*00 

910-35-00 

91Q-36-00 

910-37-00 

910-37-04 

910-38-00 

910-39-00 

910-42-00 

910-47-00 

910-49-02 


„ W78.70491 
W78-70491 
W78-70492 
W7B-70492 
W78-70493 
W78-70493 
W78-70494 
W78-70494 
W78-70495 
W78-70495 
„ W78-70496 

W78-70496 
W78.70497 
W7 6-70497 
W7 8-70498 
W7 8-70498 
W7 8-70499 
W7 8-70499 
_ W7 8-70500 
W78-70500 
W78-70501 
W78-70S01 
W78-70502 
W78-70502 
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